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AutoCAD SHX Text
SEEDING AND STABILIZATION FOR LOAMED SITE: FOR TEMPORARY & LONG TERM SEEDINGS USE AGWAY'S SOIL CONSERVATION GRASS SEED OR EQUAL COMPONENTS: ANNUAL RYE GRASS, PERENNIAL RYE GRASS, WHITE CLOVER, 2 FESCUES, SEED AT A RATE OF 100 POUNDS PER ACRE,  FERTILIZER & LIME: NITROGEN (N) 50 LBS/ACRE, PHOSPHATE (P205) 100 LBS/ACRE, POTASH (K20) 100 LBS/ACRE, LIME 2000 LBS/ACRE MULCH: HAY OR STRAW 1.5-2 TONS/ACRE A) GRADING AND SHAPING   1) SLOPES SHALL NOT BE STEEPER THAN 2:1; 3:1 SLOPES OR FLATTER ARE PREFERRED. WHERE MOWING WILL BE DONE, 3:1 SLOPES OR FLATTER ARE RECOMMENDED. B) SEED BED PREPARATION   1) SURFACE AND SEEPAGE WATER SHOULD BE DRAINED OR DIVERTED FROM THE SITE TO PREVENT DROWNING OR WINTER KILLING OF THE PLANTS.   2) STONES LARGER THAN 4 INCHES AND TRASH SHOULD BE REMOVED BECAUSE THEY INTERFERE WITH SEEDING AND FUTURE MAINTENANCE OF THE AREA. WHERE FEASIBLE, THE SOIL SHOULD BE TILLED TO A DEPTH OF ABOUT 4 INCHES TO PREPARE A SEEDBED AND MIX FERTILIZER AND LIME INTO THE SOIL. THE SEEDBED SHOULD BE LEFT IN A REASONABLY FIRM AND SMOOTH CONDITION. THE LAST TILLAGE OPERATION SHOULD BE PERFORMED ACROSS THE SLOPE WHEREVER PRACTICAL.
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EROSION AND SEDIMENTATION CONTROL CONSTRICTION PHASING AND SEQUENCING 1. SEE "EROSION AND SEDIMENTATION CONTROL GENERAL NOTES" WHICH ARE SEE "EROSION AND SEDIMENTATION CONTROL GENERAL NOTES" WHICH ARE TO BE AN INTEGRAL PART OF THIS PROCESS. 2. INSTALL SILTSOXX FENCING AS PER DETAILS AND AT SEDIMENT MIGRATION. INSTALL SILTSOXX FENCING AS PER DETAILS AND AT SEDIMENT MIGRATION. 3. CONSTRUCT TREATMENT SWALES , LEVEL SPREADERS AND DETENTION CONSTRUCT TREATMENT SWALES , LEVEL SPREADERS AND DETENTION STRUCTURES AS DEPICTED ON DRAWINGS. 4. STRIP AND STOCKPILE TOPSOIL. STABILIZE PILES OF SOIL CONSTRUCTION STRIP AND STOCKPILE TOPSOIL. STABILIZE PILES OF SOIL CONSTRUCTION MATERIAL & COVER WHERE PRACTICABLE. 5. MINIMIZE DUST THROUGH APPROPRIATE APPLICATION OF WATER OR OTHER MINIMIZE DUST THROUGH APPROPRIATE APPLICATION OF WATER OR OTHER DUST SUPPRESSION TECHNIQUES ON SITE. 6. ROUGH GRADE SITE. INSTALL CULVERTS AND ROAD DITCHES. ROUGH GRADE SITE. INSTALL CULVERTS AND ROAD DITCHES. 7. FINISH GRADE AND COMPACT SITE. FINISH GRADE AND COMPACT SITE. 8. RE-SPREAD AND ADD TOPSOIL TO ALL ROADSIDE SLOPES.  TOTAL RE-SPREAD AND ADD TOPSOIL TO ALL ROADSIDE SLOPES.  TOTAL TOPSOIL THICKNESS TO BE A MINIMUM OF FOUR TO SIX INCHES. 9. STABILIZE ALL AREAS OF BARE SOIL WITH MULCH AND SEEDING. STABILIZE ALL AREAS OF BARE SOIL WITH MULCH AND SEEDING. 10. RE-SEED PER EROSION AND SEDIMENTATION CONTROL GENERAL NOTES. RE-SEED PER EROSION AND SEDIMENTATION CONTROL GENERAL NOTES. 11. SILT SOXX FENCING TO REMAIN AND BE MAINTAINED FOR TWENTY FOUR SILT SOXX FENCING TO REMAIN AND BE MAINTAINED FOR TWENTY FOUR MONTHS AFTER CONSTRUCTION TO ENSURE ESTABLISHMENT OF ADEQUATE SOIL STABILIZATION AND VEGETATIVE COVER. ALL SILT SOXX FENCING ARE THEN TO BE REMOVED FROM THE SITE AND PROPERLY DISPOSED OF. 12. PERIMETER CONTROLS SHALL BE INSTALLED PRIOR TO EARTH MOVING PERIMETER CONTROLS SHALL BE INSTALLED PRIOR TO EARTH MOVING OPERATIONS.  13. ALL TEMPORARY WATER DIVERSION (SWALES, BASINS, ETC. MUST BE USED ALL TEMPORARY WATER DIVERSION (SWALES, BASINS, ETC. MUST BE USED AS NECESSARY UNTIL AREAS ARE STABILIZED. 14. PONDS AND SWALES SHALL BE INSTALLED EARLY ON IN THE CONSTRUCTION PONDS AND SWALES SHALL BE INSTALLED EARLY ON IN THE CONSTRUCTION SEQUENCE - BEFORE ROUGH GRADING THE SITE.  15. ALL DITCHES AND SWALES SHALL BE STABILIZED PRIOR TO DIRECTING ALL DITCHES AND SWALES SHALL BE STABILIZED PRIOR TO DIRECTING RUNOFF TO THEM 16. ALL ROADWAYS AND PARKING LOTS SHALL BE STABILIZED WITHIN 72 HOURS ALL ROADWAYS AND PARKING LOTS SHALL BE STABILIZED WITHIN 72 HOURS OF ACHIEVING FINISHED GRADE.  17. ALL CUT AND FILL SLOPES SHALL BE SEEDED/LOAMED WITHIN 72 HOURS OF ALL CUT AND FILL SLOPES SHALL BE SEEDED/LOAMED WITHIN 72 HOURS OF ACHIEVING FINISH GRADE.  18. ALL EROSION CONTROLS SHALL BE INSPECTED WEEKLY AND AFTER EVERY ALL EROSION CONTROLS SHALL BE INSPECTED WEEKLY AND AFTER EVERY HALF-INCH OF RAINFALL.  19. THE SMALLEST PRACTICAL AREA SHALL BE DISTURBED DURING THE SMALLEST PRACTICAL AREA SHALL BE DISTURBED DURING CONSTRUCTION, BUT IN NO CASE SHALL EXCEED 5 ACRES AT ANY ONE TIME BEFORE DISTURBED AREAS ARE STABILIZED. 20. LOT DISTURBANCE, OTHER THAN THAT SHOWN ON THE APPROVED PLANS, LOT DISTURBANCE, OTHER THAN THAT SHOWN ON THE APPROVED PLANS, SHALL NOT COMMENCE UNTIL AFTER THE ROADWAY HAS THE BASE COURSE TO DESIGN ELEVATION AND THE ASSOCIATED DRAINAGE IS COMPLETE AND STABLE.
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EROSION AND SEDIMENTATION CONTROL  GENERAL NOTES 1. CONDUCT ALL CONSTRUCTION IN A MANNER AND SEQUENCE THAT CAUSES CONDUCT ALL CONSTRUCTION IN A MANNER AND SEQUENCE THAT CAUSES THE LEAST PRACTICAL DISTURBANCE OF THE PHYSICAL ENVIRONMENT, BUT IN NO BUT IN NO CASE SHALL EXCEED 2 ACRES AT ANY ONE TIME BEFORE DISTURBED AREAS ARE STABILIZED.  .  2. ALL AREAS SHALL BE STABILIZED WITHIN 45 DAYS OF INITIAL ALL AREAS SHALL BE STABILIZED WITHIN 45 DAYS OF INITIAL DISTURBANCE.  3. ALL DITCHES, SWALES AND PONDS MUST BE STABILIZED PRIOR TO ALL DITCHES, SWALES AND PONDS MUST BE STABILIZED PRIOR TO DIRECTING FLOW TO THEM. 4. ALL GROUND AREAS OPENED UP FOR CONSTRUCTION WILL BE STABILIZED ALL GROUND AREAS OPENED UP FOR CONSTRUCTION WILL BE STABILIZED WITHIN 24 HOURS OF EARTH-DISTURBING ACTIVITIES BEING CEASED, AND WILL BE FULLY STABILIZED NO LONGER THAN 14 DAYS AFTER INITIATION,  (SEE NOTE 11 FOR DEFINITION OF STABLE).  ALL SOILS FINISH GRADED MUST BE STABILIZED WITHIN SEVENTY TWO HOURS OF DISTURBANCE. ALL TEMPORARY OR LONG TERM SEEDING MUST BE APPLIED TO COMPLY WITH "WINTER CONSTRUCTION NOTES" (SEE WINTER CONSTRUCTION NOTES). EMPLOY TEMPORARY EROSION AND SEDIMENTATION CONTROL DEVICES AS DETAILED ON THIS PLAN AS NECESSARY UNTIL ADEQUATE STABILIZATION HAS BEEN ASSURED (SEE NOTE 11 FOR DEFINITION OF STABLE). 5. TEMPORARY & LONG TERM SEEDING: USE SEED MIXTURES, FERTILIZER, LIME TEMPORARY & LONG TERM SEEDING: USE SEED MIXTURES, FERTILIZER, LIME AND MULCHING AS RECOMMENDED (SEE  SEEDING AND STABILIZATION NOTES). 6. SILTSOXX FENCING TO BE SECURELY EMBEDDED AND STAKED AS DETAILED. SILTSOXX FENCING TO BE SECURELY EMBEDDED AND STAKED AS DETAILED. WHEREVER POSSIBLE A VEGETATED STRIP OF AT LEAST TWENTY FIVE FEET IS TO BE KEPT BETWEEN SILTSOXX AND ANY EDGE OF WET AREA. 7. SEEDED AREAS WILL BE FERTILIZED AND RE-SEEDED AS NECESSARY TO SEEDED AREAS WILL BE FERTILIZED AND RE-SEEDED AS NECESSARY TO ENSURE VEGETATIVE ESTABLISHMENT. 8. SEDIMENT BASIN(S), IF REQUIRED, TO BE CHECKED AFTER EACH SIGNIFICANT SEDIMENT BASIN(S), IF REQUIRED, TO BE CHECKED AFTER EACH SIGNIFICANT RAINFALL AND CLEANED AS NEEDED TO RETAIN DESIGN CAPACITY. 9. SILTSOXX FENCING WILL BE CHECKED REGULARLY AND AFTER EACH SILTSOXX FENCING WILL BE CHECKED REGULARLY AND AFTER EACH SIGNIFICANT RAINFALL. NECESSARY REPAIRS WILL BE MADE TO CORRECT UNDERMINING OR DETERIORATION OF THE BARRIER AS WELL AS CLEANING, REMOVAL AND PROPER DISPOSAL OF TRAPPED SEDIMENT. 10. TREATMENT SWALES WILL BE CHECKED WEEKLY AND REPAIRED WHEN TREATMENT SWALES WILL BE CHECKED WEEKLY AND REPAIRED WHEN NECESSARY UNTIL ADEQUATE VEGETATIVE COVER HAS BEEN ESTABLISHED.  11. AN AREA SHALL BE CONSIDERED FULLY STABLE IF ONE OF THE FOLLOWING AN AREA SHALL BE CONSIDERED FULLY STABLE IF ONE OF THE FOLLOWING HAS OCCURRED: BASE COURSE GRAVELS HAVE BEEN INSTALLED IN AREAS TO BE PAVED A MINIMUM OF 85% VEGETATED GROWTH HAS BEEN ESTABLISHED A MINIMUM OF 3" OF NON-EROSIVE MATERIAL SUCH AS STONE OR RIP RAP HAS BEEN INSTALLED. EROSION CONTROL BLANKETS HAVE BEEN PROPERLY INSTALLED. 11. ALL EROSION AND SEDIMENTATION CONTROL MEASURES IN THE PLAN SHALL ALL EROSION AND SEDIMENTATION CONTROL MEASURES IN THE PLAN SHALL MEET THE DESIGN BASED ON STANDARDS AND SPECIFICATIONS SET FORTH IN THE STORM WATER MANAGEMENT AND EROSION AND SEDIMENTATION CONTROL HANDBOOK FOR URBAN AND DEVELOPING AREAS IN NEW HAMPSHIRE (DECEMBER 2008 OR LATEST) PREPARED BY ROCKINGHAM COUNTY CONSERVATION DISTRICT, N.H. DES AND NRCS.
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WINTER CONSTRUCTION NOTES 1. ALL PROPOSED VEGETATED AREAS WHICH DO NOT EXHIBIT A MINIMUM OF ALL PROPOSED VEGETATED AREAS WHICH DO NOT EXHIBIT A MINIMUM OF 85% VEGETATIVE GROWTH BY OCTOBER 15TH, OR WHICH ARE DISTURBED AFTER OCTOBER 15TH, SHALL BE STABILIZED BY SEEDING AND INSTALLING EROSION CONTROL BLANKETS ON SLOPES GREATER THAN 3:1, AND SEEDING AND PLACING 3 TO 4 TONS OF MULCH PER ACRE, SECURED WITH ANCHORED NETTING, ELSEWHERE. THE INSTALLATION OF EROSION CONTROL BLANKETS OR MULCH AND NETTING SHALL NOT OCCUR OVER ACCUMULATED SNOW OR ON FROZEN GROUND AND SHALL BE COMPETED IN ADVANCE OF THAW OR SPRING MELT EVENT.; 2. ALL DITCHES OR SWALES WHICH DO NOT EXHIBIT A MINIMUM OF 85% ALL DITCHES OR SWALES WHICH DO NOT EXHIBIT A MINIMUM OF 85% VEGETATIVE GROWTH BY OCTOBER 15TH, OR WHICH ARE DISTURBED AFTER OCTOBER 15TH, SHALL BE STABILIZED TEMPORARILY WITH STONE OR EROSION CONTROL BLANKETS APPROPRIATE FOR THE DESIGN FLOW CONDITIONS; 3. AFTER OCTOBER 15TH, INCOMPLETE ROAD OR PARKING SURFACES, WHERE AFTER OCTOBER 15TH, INCOMPLETE ROAD OR PARKING SURFACES, WHERE WORK HAS STOPPED FOR THE WINTER SEASON, SHALL BE PROTECTED WITH A MINIMUM OF 3 INCHES OF CRUSHED GRAVEL PER NHDOT ITEM 304.3.
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PLANTING NOTES:  1. ALL PLANT MATERIALS SHALL BE FIRST QUALITY NURSERY GROWN STOCK. ALL PLANT MATERIALS SHALL BE FIRST QUALITY NURSERY GROWN STOCK. 2. ALL PLANTS SHALL BE PLANTED IN ACCORDANCE WITH NEW HAMPSHIRE ALL PLANTS SHALL BE PLANTED IN ACCORDANCE WITH NEW HAMPSHIRE LANDSCAPE ASSOCIATION STANDARDS AND GUARANTEED FOR ONE YEAR BY THE LANDSCAPE CONTRACTOR. 3. ALL TREES AND SHRUBS SHALL HAVE WATER SAUCERS BUILT AROUND THEIR ALL TREES AND SHRUBS SHALL HAVE WATER SAUCERS BUILT AROUND THEIR BASES AND THESE SHALL BE MULCHED WITH 4" OF DARK BROWN AGED BARK MULCH. MULCH MUST BE KEPT 2" AWAY FROM THEIR TRUNKS.  4. ALL TREES AND SHRUBS SHALL BE PLANTED AND MULCHED BEFORE LAWN IS ALL TREES AND SHRUBS SHALL BE PLANTED AND MULCHED BEFORE LAWN IS SEEDED.  MAINTENANCE REQUIREMENTS:  1. ALL TREES, SHRUBS, AND PERENNIALS WILL NEED TO BE WATERED THROUGH ALL TREES, SHRUBS, AND PERENNIALS WILL NEED TO BE WATERED THROUGH THANKSGIVING DURING THE FIRST SEASON IN WHICH THEY ARE INSTALLED. 2. AN UNDERGROUND DRIP IRRIGATION SYSTEM IS RECOMMENDED. IF AN AN UNDERGROUND DRIP IRRIGATION SYSTEM IS RECOMMENDED. IF AN UNDERGROUND DRIP IRRIGATION SYSTEM IS NOT INSTALLED, SOAKER HOSES WOUND THROUGHOUT PLANTING BEDS ARE ACCEPTABLE. ALTHOUGH OVERHEAD SPRINKLERS ARE RECOMMENDED FOR LAWN AREAS, THEY ARE NOT ACCEPTABLE FOR IRRIGATING TREES AND SHRUBS.
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LONG TERM SEEDING *WELL TO MODERATELY WELL DRAINED SOILS FOR CUT AND FILL AREA AND FOR WATERWAYS AND CHANNELS SEEDING MIXTURE C lb/ACRE lb/1000SF lb/1000SF TALL FESCUE 20 0.45 20 0.45 0.45 CREEPING RED FESCUE 20 0.45 20 0.45 0.45 RED CLOVER (ALSIKE) 20 0.45 20 0.45 0.45 TOTAL 48  1.35 48  1.35  1.35 LIME:  AT 2 TONS PER ACRE OR 100 LBS PER 1,000 S.F. FERTILIZER:  10 20 20 (NITROGEN, PHOSPHATE, POTASH AT 500# PER ACRE. MULCH:  HAY OR CLEAN STRAW; 2 TONS/ACRE OR 2 BALES/1000 S.F. GRADING  AND SHAPING: SLOPES SHALL NOT BE STEEPER THAN 2 TO 1.  3 TO 1 OR FLATTER   SLOPES ARE PREFERRED. SEEDBED PREPARATION: SURFACE AND SEEPAGE WATER SHOULD BE DRAINED OR DIVERTED FROM THE SITE TO PREVENT DROWNING OR WINTER KILLING OF THE PLANTS. STONES LARGER THAN FOUR INCHES AND TRASH SHOULD BE REMOVED. SOD SHOULD BE TILLED TO A DEPTH OF FOUR INCHES TO PREPARE SEEDBED.  FERTILIZER & LIME SHOULD BE MIXED INTO THE SOIL. THE SEEDBED SHOULD BE LEFT IN A REASONABLY FIRM AND SMOOTH   CONDITION. THE LAST TILLAGE OPERATION SHOULD BE PERFORMED   ACROSS THE SLOPE WHEREVER PRACTICAL. * FROM: STORMWATER MANAGEMENT AND EROSION AND SEDIMENTATION CONTROL STORMWATER MANAGEMENT AND EROSION AND SEDIMENTATION CONTROL HANDBOOK FOR URBAN AND DEVELOPING AREAS IN NEW HAMPSHIRE, DECEMBER 2008., DECEMBER 2008.
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%%UFILTREXX SILTSOXX NOTES
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1) ALL MAERTIAL TO MEET FILTREXX SPECIFICATIONS 2) SILTSOXX COMPOST, SOIL, ROCK, SEED FILL TO MEET APPLICATION REQUIREMENTS
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1" = 10'

AutoCAD SHX Text
1) BEDDING: BEDDING FOR PIPES SHALL CONSIST OF PREPARING THE BOTTOM OF THE BEDDING: BEDDING FOR PIPES SHALL CONSIST OF PREPARING THE BOTTOM OF THE : BEDDING FOR PIPES SHALL CONSIST OF PREPARING THE BOTTOM OF THE TRENCH TO SUPPORT THE ENTIRE LENGTH OF THE PIPE AT A UNIFORM SLOPE AND ALIGNMENT. CRUSHED STONE SHALL BE USED TO BED THE PIPE TO THE ELEVATION SHOWN ON THE DRAWINGS. NORMAL PIPE BEDDING IS CRUSHED STONE TO THE HAUNCH OF THE PIPE AND SAND BEDDING 6" ABOVE THE CROWN. IF THE TOP OF THE PIPE IS LESS THAN 30" FROM FINISH GRADE, BED PIPE COMPLETELY IN STONE UP TO 6" ABOVE PIPE CROWN. UNDERDRAIN TO HAVE 4" MIN' OF STONE OVER PIPE OR AS NECESSARY TO BE IN CONTACT WITH GRAVEL LAYER OF SELECTS ABOVE.FILTER FABRIC TO BE PLACED IN BETWEEN ALL STONE BEDDING MATERIAL AND SUBSEQUENT LAYERS OF FILL MATERIAL. 2) COMPACTION: ALL BACKFILL SHALL BE COMPACTED AT OR NEAR OPTIMUM MOISTURE COMPACTION: ALL BACKFILL SHALL BE COMPACTED AT OR NEAR OPTIMUM MOISTURE : ALL BACKFILL SHALL BE COMPACTED AT OR NEAR OPTIMUM MOISTURE CONTENT BY PNEUMATIC TAMPERS, VIBRATORY COMPACTORS OR OTHER APPROVED MEANS. BACKFILL BENEATH PAVED SURFACES SHALL BE COZMPACTED TO NOT LESS THAN 95 PERCENT OF AASHTO T99, METHOD C.  3) SUITABLE MATERIAL: IN ROADS, ROAD SHOULDERS, WALKWAYS AND TRAVELED WAYS, SUITABLE MATERIAL: IN ROADS, ROAD SHOULDERS, WALKWAYS AND TRAVELED WAYS, : IN ROADS, ROAD SHOULDERS, WALKWAYS AND TRAVELED WAYS, SUITABLE MATERIAL FOR TRENCH BACKFILL SHALL BE THE NATURAL MATERIAL EXCAVATED DURING THE COURSE OF CONSTRUCTION, BUT SHALL EXCLUDE DEBRIS; PIECES OF PAVEMENT; ORGANIC MATTER; TOP SOIL; ALL WET OR SOFT MUCK, PEAT, OR CLAY; ALL EXCAVATED LEDGE MATERIAL; ROCKS OVER 6 INCHES IN LARGEST DIMENSION; FROZEN EARTH AND ANY MATERIAL WHICH, AS DETERMINED BY THE ENGINEER, WILL NOT PROVIDE SUFFICIENT SUPPORT OR MAINTAIN THE COMPLETED CONSTRUCTION IN A STABLE CONDITION. IN SEEDED AREAS, SUITABLE MATERIAL SHALL BE AS DESCRIBED ABOVE,   EXCEPT THAT THE ENGINEER MAY PERMIT THE USE OF TOP SOIL, LOAD, ROCKS  UNDER 12", FROZEN EARTH OR CLAY, IF HE/SHE IS SATISFIED THAT THE   COMPLETED CONSTRUCTION WILL BE ENTIRELY STABLE AND PROVIDED THAT EAST  ACCESS TO THE PIPE WILL BE PRESERVED. 4) BASE COURSE AND PAVEMENT: SHALL MEET THE REQUIREMENTS OF THE NEW BASE COURSE AND PAVEMENT: SHALL MEET THE REQUIREMENTS OF THE NEW : SHALL MEET THE REQUIREMENTS OF THE NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION'S LATEST EDITION OF THE STANDARD SPECIFICATIONS FOR HIGHWAYS AND BRIDGES - DIVISIONS 300 AND 400 RESPECTIVELY.  5) DRAINAGE PIPE: PIPE MATERIALS SHALL BE POLYETHYLENE (SEE SPECIFICATIONS). DRAINAGE PIPE: PIPE MATERIALS SHALL BE POLYETHYLENE (SEE SPECIFICATIONS). : PIPE MATERIALS SHALL BE POLYETHYLENE (SEE SPECIFICATIONS). 6) W=MAXIMUM ALLOWABLE TRENCH WIDTH: W SHALL BE THE MAXIMUM PAYMENT WIDTH W=MAXIMUM ALLOWABLE TRENCH WIDTH: W SHALL BE THE MAXIMUM PAYMENT WIDTH : W SHALL BE THE MAXIMUM PAYMENT WIDTH FOR ROCK EXCAVATION (TRENCH) AND FOR ORDERED EXCAVATION BELOW GRADE.
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4" COMPACTED LOAM & SEED SEE NOTE 6
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EXIST. GRADE 
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EXISTING PAVEMENT
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EARTH
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LEDGE
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SUITABLE BACKFILL MATERIAL COMPACTED IN 24" LIFTS (MAX.) NOTES #2 AND #3
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SEE NOTE 6
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DRAINAGE PIPE, SEE NOTE 5.
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BEDDING  NOTE #1
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SHEETING OR SHORING AS REQUIRED PER FEDERAL SAFETY REGULATIONS
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SUITABLE BACKFILL MATERIAL COMPACTED IN 6" LIFTS (MAX.) NOTES #2 AND #3

AutoCAD SHX Text
PAVEMENT MATCH
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SEEDED AREA
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PAVED AREA



NOT TO SCALE
TYPICAL RAINGARDEN DETAIL

RAIN GARDEN PLAN VIEW

Scale : NTS
STONE DETENTION POND

INSPECTION PORT DETAIL
N.T.S.

SEAL

JOB NUMBER DWG. NO. ISSUE

Civil/Structural Engineering 
ROSS ENGINEERING, LLC

& Surveying
909 Islington St.

(603) 433-7560
Portsmouth, NH  03801

DRAWN:

CHECKED:

DATEISS.

CHECKED:

DESCRIPTION OF ISSUE

SCALE:

TITLE

Raleigh Way Holding Group, LLC
1 Middle Street, Suite 1
Portsmouth, NH 03801

Portsmouth, NH
Tax Map 212, Lots 112 & 113

for
SARATOGA WAY

OWNER OF RECORD

DETAILS

INFILTRATION TRENCH DETAIL
N.T.S.

Utility Cable Installation
N.T.S.

Waterline Installation
N.T.S.

TYP. CATCH BASIN
N.T.S.

PROPOSED CULVERT DESCRIPTION
N.T.S.

CULVERT PROTECTION DETAIL
N.T.S.
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 CRUSHED STONE BEDDING * CRUSHED STONE BEDDING *  *    SIEVE SIZE    % PASSING BY WEIGHT SIEVE SIZE    % PASSING BY WEIGHT     % PASSING BY WEIGHT % PASSING BY WEIGHT          1"                    100           "                 90 - 100 34"                 90 - 100          "                 20 - 55 38"                 20 - 55        # 4                   0 - 10        # 8                   0 - 5   * EQUIVALENT TO STANDARD STONE    SIZE #67 - SECTION 703 OF NHDOT  NHDOT STANDARD SPECIFIICATIONS  
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3" NON FLOATING MULCH LAYER OR SINGLE COURSE OF RIVERSTONE
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SCARIFIED EXISING NATIVE EARTH
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GRASS
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OVERFLOW
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FLOW
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NATIVE NON-INVASIVE SHRUB AND PERENNIAL PLANTINGS. 
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NATIVE NON-INVASIVE SHRUB AND PERENNIAL PLANTINGS. 

AutoCAD SHX Text
NATIVE NON-INVASIVE SHRUB AND PERENNIAL PLANTINGS.  FOLLOW "NATIVE PLANTS FOR NEW ENGLAND RAIN GARDENS" FOR PLANT TYPE & SPACING
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BOT. SOIL FILTER BED  ELEV: 55.00'
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BOT. PONDING AREA  ELEV: 56.50'
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MIRAFI 140N GEOTEXTILE FILTER FABRIC
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10" ADS-N-12 CULVERT (C-1) INV. EL. 55.20' (SEE CULVERT PROTECTION DETAIL)
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10" CULVERT (C-1) INV. EL. 55.20'
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10" CULVERT (C-1) INV. EL. 55.20'
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RETAINING WALL
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PROPERTY LINE
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PERVIOUS PAVEMENT
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4" UNDERDRAIN
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BOT. STONE  ELEV: 54.70'
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MIRAFI 140N GEOTEXTILE FILTER FABRIC
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15" ADS-N-12 CULVERT (C-3) INV. EL. 54.70'
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4" PERFORATED ADS-N-12 UNDERDRAIN W/ END CAP (SEE CULVERT END CAP DETAIL
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TOP STONE  ELEV: 56.50'

AutoCAD SHX Text
Bedding Stone 1 "-3" Washed Stone 12"-3" Washed Stone Porosity = 40% 
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4" OF 3/4" CRUSHED STONE
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3:1 SLOPE 
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EMERGENCY SPILLWAY EL. = 57.25'
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14" ORIFICE INV. EL. 54.70' (SEE CULVERT PROTECTION DETAIL)
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INSPECTION PORT (SEE DETAIL)

AutoCAD SHX Text
NYLOPLAST 15" SOLID HINGED COVER AND FRAME
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NYLOPLAST 15" INSPECTION PORT 8" PART #2715AG8CO
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8" SCH40 CLEANOUT
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8" PERFORATED SCH40 PIPE
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MIRAFI 140N FILTER FABRIC
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Filter Fabric
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6" ADS-N-12 PERF. PIPE 
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Bedding Stone 1 "-3" Washed Stone 12"-3" Washed Stone Porosity = 40% 
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Moderately fine shredded bark or wood fiber mulch, with fines as indicated
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Gradation of Material 

AutoCAD SHX Text
Percent by Weight Passing Standard Sieve
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THE FOLLOWING RECOMMENDATIONS WILL HELP ASSURE THAT THE POROUS ASPHALT PAVEMENT IS PROPERLY INSTALLED.  1. THE FULL PAVEMENT SPECIFICATION MUST BE FOLLOWED CONSCIENTIOUSLY DURING CONSTRUCTION. IT IS BASED ON UNHSC DESIGN SPECIFICATIONS FOR POROUS ASPHALT PAVEMENT AND INFILTRATION BEDS. THE UNH SPECIFICATION INCLUDE NUMEROUS VITAL PROVISIONS FOR AGGREGATE AND BITUMINOUS MATERIALS, THEIR PLACEMENT, AND QUALITY CONTROL. AMONG ITS NOTABLE PROVISIONS ARE THE FOLLOWING EXAMPLES: - OPEN-GRADED AGGREGATE TO MAKE ALL PAVEMENT LAYERS POROUS AND PERMEABLE: - STIFF ASPHALT BINDER TO ADHERE TO THE AGGREGATE PARTICLES AND RESIST "DRAINDOWN" THROUGH THE PAVEMENT'S PORES, ENHANCING THE MATERIAL'S PERFORMANCE AND DURABILITY; - A SPECIFIC LIMIT ON ALLOWABLE DRAINDOWN, AND ADDITION OF A STYRENE-BUTADIENE-STYRENE (SBS) POLYMER ADDITIVE TO HELP MEET THAT REQUIREMENT; - THE POROUS PAVEMENT IS TO BE INSTALLED ONLY AFTER MAJOR CONSTRUCTION IS COMPLETED, SO THAT CONSTRUCTION TRAFFIC WILL NOT TRACK POTENTIALLY CLOGGING SEDIMENT ONTO THE PAVEMENT SURFACE. FOR CONSTRUCTION ACCESS, A TEMPORARY SURFACE WILL BE INSTALLED, SIMILAR IN CONSTRUCTION TO A STANDARD STABILIZED CONSTRUCTION ENTRANCE. THIS TYPE OF SURFACE CAN BEAR CONSTRUCTION TRAFFIC WITHOUT ERODING. - PROMINENT AND REPEATED STATEMENTS OF THE SPECIAL NATURE AND PURPOSE OF POROUS PAVEMENT, AND THE NECESSITY OF COMPLYING STRICTLY WITH THESE DISTINCTIVE SPECIFICATIONS.  - PROTECTION OF THE FINISHED POROUS ASPHALT SURFACE FROM TRACKING OF CONSTRUCTION SEDIMENT. 2. THOROUGH COMMUNICATION WITH THE POROUS ASPHALT SUPPLIER AND PAVEMENT INSTALLER IS ESSENTIAL. THEY MUST UNDERSTAND THE POROUS PAVEMENT'S SPECIAL OBJECTIVES, THE SPECIAL MATERIALS AND PROCEDURES NECESSARY TO MAKE IT EFFECTIVE, AND WHY COMPLIANCE WITH SPECIFICATIONS IS ESSENTIAL. TO THIS END, THE SPECIFICATIONS STATE PROMINENTLY AND REPEATEDLY THE SPECIAL NATURE AND PURPOSE OF THE POROUS MATERIALS. IN ADDITION, THE PROJECT ENGINEER SHOULD MEET WITH THE CONTRACTORS IN PERSON TO REVIEW THE SPECIFICATIONS AND MAKE SURE THE CONTRACTORS UNDERSTAND THE OBJECTIVES. HE SHOULD OBSERVE THE CONTRACTORS ON-SITE FREQUENTLY, TO MAKE SURE THE OBJECTIVES ARE CARRIED OUT. HE SHOULD MAINTAIN A WRITTEN RECORD DOCUMENTING REVIEW AND APPROVAL AT CRITICAL PROJECT STAGES SUCH AS EXCAVATION OF THE SUB GRADE AND QUALITY CHECKS OF BASE AND SURFACE MATERIALS. HE SHOULD INSPECT THE SITE TO MAKE SURE CONSTRUCTION VEHICLES ARE NOT ALLOWED TO TRAVERSE EXCAVATED SUB GRADE OR THE PAVEMENT STRUCTURE AT ANY INAPPROPRIATE STAGE. HE SHOULD FORBID CONSTRUCTION TRAFFIC FROM TRACKING SOIL ONTO THE FINISHED PAVEMENT SURFACE.
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A. PERCOLATION BEDS 1. OWNER SHALL BE NOTIFIED AT LEAST 24 HOURS PRIOR TO ALL PERCOLATION BED AND POROUS PAVING WORK. 2. SUB GRADE PREPARATION a. EXISTING SUB GRADE UNDER BED AREAS SHALL NOT BE COMPACTED OR SUBJECT TO EXCESSIVE CONSTRUCTION EQUIPMENT TRAFFIC PRIOR TO STONE BED PLACEMENT. b. WHERE EROSION OF SUB GRADE HAS CAUSED ACCUMULATION OF FINE MATERIALS AND/OR SURFACE PONDING, THIS MATERIAL SHALL BE REMOVED WITH LIGHT EQUIPMENT AND THE UNDERLYING SOILS SCARIFIED TO A MINIMUM DEPTH OF 6 INCHES WITH A YORK RAKE OR EQUIVALENT AND LIGHT TRACTOR. c. BRING SUB GRADE OF STONE PERCOLATION BED TO LINE, GRADE, AND ELEVATIONS INDICATED. FILL AND LIGHTLY REGRADE ANY AREAS DAMAGED BY EROSIONS, PONDING, OR TRAFFIC COMPACTION BEFORE THE PLACING OF STONE. ALL BED BOTTOMS ARE LEVEL GRADE. 3. RECHARGE BED INSTALLATION a. UPON COMPLETION OF SUB GRADE WORK, THE ENGINEER SHALL BE NOTIFIED AND SHALL INSPECT AT HIS DISCRETION BEFORE PROCEEDING WITH PERCOLATION BED INSTALLATION. b. PERCOLATION BED AGGREGATE SHALL BE PLACED IMMEDIATELY AFTER APPROVAL OF SUB GRADE PREPARATION. ANY ACCUMULATION OF DEBRIS OR SEDIMENT WHICH HAS TAKEN PLACE AFTER APPROVAL OF SUB GRADE SHALL BE REMOVED PRIOR TO INSTALLATION OF AGGREGATE AT NO EXTRA COST TO THE OWNER. c. INSTALL COARSE AGGREGATE (CRUSHED STONE) IN 8-INCH MAXIMUM LIFTS, TO A MAXIMUM OF 95% STANDARD PROCTOR COMPACTION, KEEPING EQUIPMENT MOVEMENT OVER STORAGE BED SUBGRADES TO A MINIMUM. INSTALL AGGREGATE TO GRADES INDICATED ON THE DRAWINGS. d. INSTALL FILTER COARSE (BANK RUN GRAVEL) IN 8-INCH MAXIMUM LIFTS, TO A MAXIMUM OF 95% STANDARD PROCTOR COMPACTION, KEEPING EQUIPMENT MOVEMENT OVER STORAGE BED SUBGRADES TO A MINIMUM. INSTALL AGGREGATE TO GRADES INDICATED ON THE DRAWINGS. e. INSTALL CHOKER BASE COURSE (SEE MATERIALS SECTION) AGGREGATE EVENLY OVER SURFACE OF STONE BED, SUFFICIENT TO ALLOW PLACEMENT OF PAVEMENT, AND NOTIFY ENGINEER FOR APPROVAL. CHOKER BASE COURSE SHALL BE SUFFICIENT TO ALLOW FOR EVEN PLACEMENT OF ASPHALT BUT NO LESS THAN 4-INCH IN DEPTH. 4. SURROUNDING AREAS a. BEFORE THE POROUS PAVEMENT IS INSTALLED, ADJACENT SOIL AREAS SHOULD BE SLOPED AWAY FROM ALL PAVEMENT EDGES, TO PREVENT POTENTIAL SEDIMENT FROM WASHING ON THE PAVEMENT SURFACE. b. TO ACCOMPLISH THIS, A SEQUENCE OF TEMPORARY SWALES SHOULD BE EXCAVATED INTO ALL EARTHEN (UNPAVED) AREAS AT LEAST ON THE UPHILL SIDES OF THE PAVEMENT, AND WHERE NECESSARY, TO BELOW THE CURB OR PAVEMENT ELEVATION. ITS SHAPE AND PLANTINGS CAN BE INTEGRATED WITH THE PROJECT'S ARCHITECTURE AND LANDSCAPE, AND DESIGNED TO MAXIMIZE INFILTRATION. SWALE OVERFLOW, WHEN IT OCCURS, CAN BE DISCHARGED FROM ONE SWALE TO ANOTHER BY CONNECTING PIPES UNDER DRIVEWAYS. c. BUILDING BASEMENTS AND FOUNDATIONS SHOULD BE WATERPROOFED AS NECESSARY, WHERE THE POROUS PAVEMENT ABUTS BUILDINGS.
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THE FOLLOWING RECOMMENDATIONS WILL HELP ASSURE THAT THE PAVEMENT IS MAINTAINED TO PRESERVE ITS HYDROLOGIC EFFECTIVENESS. WINTER MAINTENANCE: 1. SANDING FOR WINTER TRACTION IS PROHIBITED. DEICING IS PERMITTED (NaCl, MgCl2, OR EQUIVALENT). REDUCED SALT APPLICATION OF 50% OVER TRADITIONAL PAVEMENT APPLICATION RATES, NONTOXIC, ORGANIC DEICERS, APPLIED EITHER AS BLENDED, MAGNESIUM CHLORIDE-BASED LIQUID PRODUCTS OR AS PRETREATED SALT, ARE PREFERABLE. 2. PLOWING IS ALLOWED, BLADE SHOULD BE SLIGHTLY RAISED (ALTHOUGH NOT NECESSARY, THIS WILL PREVENT PAVEMENT SCARING). ICE AND LIGHT SNOW ACCUMULATION ARE GENERALLY NOT AS PROBLEMATIC AS FOR STANDARD ASPHALT. SNOW WILL ACCUMULATE DURING HEAVIER STORMS AND SHOULD BE PLOWED AFTER 2 TO 4 INCHES OF SNOW ACCUMULATION. ROUTINE MAINTENANCE: 1. ASPHALT SEAL COATING MUST BE ABSOLUTELY FORBIDDEN. SURFACE SEAL COATING IS NOT REVERSIBLE. 2. THE PAVEMENT SURFACE SHOULD BE VACUUMED 2 TO 4 TIMES PER YEAR, ESPECIALLY AFTER WINTER AND FALL SEASONS, AND AT ANY ADDITIONAL TIMES SEDIMENT IS SPILLED, ERODED, OR TRACKED ONTO THE SURFACE. 3. PLANTED AREAS ADJACENT TO PERVIOUS PAVEMENT SHOULD BE WELL MAINTAINED TO PREVENT SOIL WASHOUT ONTO THE PAVEMENT. IF ANY BARE SPOTS OR ERODED AREAS ARE OBSERVED WITHIN THE PLANTED AREAS, THEY SHOULD BE REPLANTED AND/OR STABILIZED AT ONCE. 4. IMMEDIATELY CLEAN ANY SOIL DEPOSITED ON PAVEMENT. SUPERFICIAL DIRT DOES NOT NECESSARILY CLOG THE PAVEMENT VOIDS. HOWEVER, DIRT THAT IS GROUND IN REPEATEDLY BY TIRES CAN LEAD TO CLOGGING. THEREFORE, TRUCKS OR OTHER HEAVY VEHICLES SHOULD BE PREVENTED FROM TRACKING OR SPILLING DIRT ONTO THE PAVEMENT. 5. DO NOT ALLOW CONSTRUCTION STAGING, SOIL/MULCH STORAGE, ETC. ON UNPROTECTED PAVEMENT SURFACE. 6. REPAIRS: FOR THE POROUS ASPHALT PARKING LOT, POTHOLES OF LESS THAN 50 SQUARE FEET CAN BE PATCHED BY ANY MEANS SUITABLE WITH STANDARD PAVEMENT OR A PERVIOUS MIX IS PREFERRED. FOR AREAS GREATER THAN 50 SQ. FT. IS IN NEED OF REPAIR, APPROVAL OF PATCH TYPE SHOULD BE SOUGHT FROM A QUALIFIED ENGINEER. ANY REQUIRED REPAIR OF DRAINAGE STRUCTURES SHOULD BE DONE PROMPTLY TO ENSURE CONTINUED PROPER FUNCTIONING OF THE SYSTEM. REPAIRS TO THE POROUS ASPHALT SIDEWALK SHALL BE MADE WITH A PERVIOUS MIX. 7. WRITTEN AND VERBAL COMMUNICATION TO THE POROUS PAVEMENT'S FUTURE OWNER SHOULD MAKE CLEAR THE PAVEMENT'S SPECIAL PURPOSE AND SPECIAL MAINTENANCE REQUIREMENTS SUCH AS THOSE LISTED HERE.
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1. POROUS ASPHALT PAVEMENT MIX PER THE CURRENT UNH STORM WATER CENTER DESIGN SPECIFICATIONS FOR POROUS ASPHALT PAVEMENT AND INFILTRATION BEDS MANUAL. 2. NO WORK SHALL BE STARTED UNTIL THE CONTRACTOR HAS SUBMITTED AND THE ENGINEER HAS APPROVED A MIX DESIGN INCLUDING THE PERCENTAGE OF EACH INGREDIENT INCLUDING BINDER, POLYMER, AND THE JOB-MIX FORMULA FROM SUCH A COMBINATION. THE JOB-MIX FORMULA SHALL ESTABLISH A SINGLE PERCENTAGE OF AGGREGATE PASSING SIEVE AND A SINGLE PERCENTAGE OF BITUMINOUS MATERIAL TO BE ADDED TO THE AGGREGATE. NO CHANGE IN THE JOB-MIX FORMULA MAY BE MADE WITHOUT WRITTEN APPROVAL OF THE ENGINEER. THE JOB-MIX FORMULA MUST FALL WITH THE MASTER RANGE SPECIFIED IN COMPOSITION OF MIXTURE TABLE. TRANSPORTING MATERIAL: SEE CONSTRUCTION AND INSTALL SPECIFICATIONS
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B. POROUS ASPHALT 1. TRANSPORTING MATERIAL a. TRANSPORTING OF MIX TO THE SITE SHALL BE IN VEHICLES WITH SMOOTH, CLEAN DUMP BEDS THAT HAVE BEEN SPRAYED WITH A NON-PETROLEUM RELEASE AGENT. b. THE MIX SHALL BE COVERED DURING TRANSPORT TO CONTROL COOLING. 2. POROUS BITUMINOUS ASPHALT SHALL NOT BE STORED IN EXCESS OF 90 MINUTES BEFORE PLACEMENT. 3. ASPHALT PLACEMENT a. THE POROUS BITUMINOUS SURFACE COURSE SHALL BE LAID IN ONE OR TWO LIFTS DIRECTLY OVER THE CHOKER COARSE, FILTER COARSE, AND CRUSHED STONE BASE COURSE TO DEPTH INDICATED. IF LAID IN TWO LIFTS THE PAVEMENT SHALL BE CLEANED AND INSPECTED BY THE ENGINEER BEFORE PLACEMENT OF THE SECOND LIFT.  b. THE LAYING TEMPERATURE OF THE BITUMINOUS MIX SHALL BE BETWEEN 275 DEGREES FAHRENHEIT AND 325 DEGREES FAHRENHEIT (BASED ON RECOMMENDATIONS OF THE ASPHALT SUPPLIER). c. INSTALLATION SHALL TAKE PLACE WHEN AMBIENT TEMPERATURES ARE 55 DEGREES FAHRENHEIT OR ABOVE, WHEN MEASURED IN THE SHADE AWAY FROM ARTIFICIAL HEAT: d. THE USE OF A REMIXING MATERIAL TRANSFER DEVICE BETWEEN THE TRUCKS AND THE PAVER IS HIGHLY RECOMMENDED TO ELIMINATE COLD LUMPS IN THE MIX. e. THE POLYMER-MODIFIED ASPHALT IS VERY DIFFICULT TO RAKE, A WELL-HEATED SCREED SHOULD BE USED TO MINIMIZE THE NEED FOR RAKING. f. COMPACTION OF THE SURFACE COURSE SHALL TAKE PLACE WHEN THE SURFACE IS COOL ENOUGH TO RESIST AN 8-12-TON ROLLER. BREAKDOWN ROLLING SHALL OCCUR WHEN THE MIX TEMPERATURE IS BETWEEN 275 DEGREES FAHRENHEIT AND 325 DEGREES FAHRENHEIT. INTERMEDIATE ROLLING SHALL OCCUR WHEN THE MIX TEMPERATURE IS BETWEEN 150 DEGREES FAHRENHEIT AND 200 DEGREES FAHRENHEIT. THE CESSATION TEMPERATURE OCCURS AT APPROXIMATELY 175 DEGREES FAHRENHEIT, AT WHICH POINT THE MIX BECOMES RESISTANT TO COMPACTION. IF COMPACTION HAS NOT BEEN DONE AT TEMPERATURE GREATER THAN THE CESSATION TEMPERATURE, THE PAVEMENT WILL NOT ACHIEVE ADEQUATE DURABILITY. 4. IN THE EVENT CONSTRUCTION SEDIMENT IS INADVERTENTLY DEPOSITED ON THE FINISHED POROUS SURFACE, IT MUST BE IMMEDIATELY REMOVED BY VACUUMING. 5. AFTER FINAL ROLLING, NO VEHICULAR TRAFFIC OF ANY KIND SHALL BE PERMITTED ON THE SURFACE UNTIL COOLING AND HARDENING HAS TAKEN PLACE, AND IN NO CASE WITHIN THE FIRST 48 HOURS. PROVIDE BARRIERS AS NECESSARY AT NO EXTRA COST TO THE OWNER TO PREVENT VEHICULAR USE; REMOVE AT THE DISCRETION OF THE ENGINEER. 6. STRIPING PAINT FOR TRAFFIC LANES AND PARKING BAYS SHALL BE CHLORINATED RUBBER BASE, FACTORY MIXED, NON-BLEEDING, FAST DRYING, BEST QUALITY, WHITE TRAFFIC PAINT WITH A LIFE EXPECTANCY OF TWO YEARS UNDER NORMAL TRAFFIC USE. a. PAVEMENT-MARKING PAINT; LATEX, WATER-BASE EMULSION, READY-MIXED, COMPLYING WITH PS TT-P-1952. b. SWEEP AND CLEAN SURFACE TO ELIMINATE LOOSE MATERIAL AND DUST. c. PAINT 4 INCH WIDE PARKING STRIPING AND TRAFFIC LANE STRIPING IN ACCORDANCE WITH LAYOUTS OF PLAN. APPLY PAINT WITH MECHANICAL EQUIPMENT TO PRODUCE UNIFORM STRAIGHT EDGES. APPLY IN TWO COATS AT MANUFACTURER'S RECOMMENDED RATES. PROVIDE CLEAR, SHARP LINES USING WHITE TRAFFIC PAINT, INSTALLED IN ACCORDANCE WITH NHDOT SPECIFICATIONS. 7. WORK SHALL BE DONE EXPERTLY THROUGHOUT, WITHOUT STAINING OR INJURY TO OTHER WORK. TRANSITION TO ADJACENT IMPERVIOUS BITUMINOUS PAVING SHALL BE MERGED NEATLY WITH FLUSH, CLEAN LINE. FINISHED PAVING SHALL BE EVEN, WITHOUT POCKETS, AND GRADED TO ELEVATIONS SHOWN ON DRAWING. 8. POROUS PAVEMENT BEDS SHALL NOT BE USED FOR EQUIPMENT OR MATERIALS STORAGE DURING CONSTRUCTION, AND UNDER NO CIRCUMSTANCES SHALL VEHICLES BE ALLOWED TO DEPOSIT SOIL ON PAVED POROUS SURFACES. 9. REPAIR OF DAMAGED PAVING a. ANY EXISTING PAVING ON OR ADJACENT TO THE SITE THAT HAS BEEN DAMAGED AS A RESULT OF CONSTRUCTION WORK SHALL BE REPAIRED TO THE SATISFACTION OF THE OWNER WITHOUT ADDITIONAL COST TO THE OWNER. 10. FULL QUALITY CONTROL a. THE FULL PERMEABILITY OF THE PAVEMENT SURFACE SHALL BE TESTED BY APPLICATION OF CLEAN WATER AT THE RATE OF AT LEAST 5 GPM OVER THE SURFACE, USING A HOSE OR OTHER DISTRIBUTION DEVISE, WATER USED FOR THE TEST SHALL BE CLEAN, FREE OF SUSPENDED SOLIDS AND DELETERIOUS LIQUIDS AND WILL BE PROVIDED AT NO EXTRA COST TO THE OWNER. ALL APPLIED WATER SHALL INFILTRATE DIRECTLY WITHOUT PUDDLE FORMATION OR SURFACE RUNOFF, AND SHALL BE OBSERVED BY THE ENGINEER AND OWNER. b. TEST IN-PLACE BASE AND SURFACE COURSE FOR COMPLIANCE WITH REQUIREMENTS FOR THICKNESS AND SURFACE SMOOTHNESS, REPAIR OR REMOVE AND REPLACE UNACCEPTABLE WORK AS DIRECTED BY THE OWNER. c. SURFACE SMOOTHNESS: TEST FINISHED SURFACE FOR SMOOTHNESS AND EVEN DRAINAGE, USING A TEN-FOOT TO CENTERLINE OF PAVED AREA. SURFACE WILL NOT BE ACCEPTED IF GAPS OR RIDGES EXCEED 3/16 OF AN INCH. 
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Ross Engineering 
Civil/Structural Engineering & Surveying 

909 Islington Street                                                                                                603-433-7560 

Portsmouth, NH 03801                                                                                                                               alexross@comcast.net 

 

 

October 28, 2020 

 

 

Portsmouth Planning Department 

1 Junkins Ave 

Portsmouth, NH 03801 

 

RE: Saratoga Way 

 Portsmouth, NH 03801 

 Tax Map 212, Lots 112 & 113  

     

 

 

This project proposes to demolish an existing garage, remove a large area of asphalt and construct 

a new, 4-unit dwelling with attached decks and porches. Site improvements include a new driveway, a 

rain garden, stone detention pond, stormtech stormwater chambers, and landscaping. 

 We have received the necessary variances from the Board of Adjustment.  We have met with TAC 

and incorporated all comments and concerns.  

 

 

  

 

Sincerely, 

 

 

 

Alex Ross, P.E. 

















Ross Engineering 
Civil/Structural Engineering & Surveying 

909 Islington Street                                                                                                603-433-7560 

Portsmouth, NH 03801                                                                                                                               alexross@comcast.net 

 

August 24, 2020 

Parking Demand Analysis 

 
As per the City Zoning Ordinance sections: 

 

10.1112.311  -Parking for Residential Uses, a minimum of 1.3 spaces per unit is  

required for dwellings over 750 s.f. 

 

4 units each over 750 s.f.= 1.3 x 4= 5.2 round up to ……6 spaces 

Spaces Provided………………………………………....8 spaces 

 

There is sufficient on-site parking on the property as 8 spaces (2 per unit) are provided. This is greater 

than the requirement of 6 as per the City Zoning Ordinance. 

 

 

 

 Parking Calculations Based on Zoning Ordinance: Amended through December 16, 2019 

 

  Residential Units: 

  As per 10.1112.311 of Article 11 Site Development Standards 

   1.3 spaces per unit with Over 750 sq. ft. shall be provided 

   2 Residential Units exist with 3 parking spaces required 

  

 



Description of “Green” Building Approach, Components and Systems 

for New, (4) Unit Residential Condominium Building at Saratoga Way, 

Portsmouth 

 

- Massing of the structure. By embracing a single, cohesive structure containing the (4) 

units, we generate the most favorable ratio of exterior wall/roof to interior space. 

 

- By creating an elongated building, aligned East/West we are able to maximize favorable 

orientation to sun exposure. 

 

- The gambrel roof provides the most favorable location for solar PV and hot water 

panels. It is anticipated that this building will eventually accommodate independent 

energy production. 

 

- By providing on site, covered and heated parking, we accommodate the transition to 

electric vehicles, and the need for suitable charging stations. 

 

- We will follow or exceed the guidelines of the Federal Energy Star program. 

 

- The quality of the Thermal Enclosure will be assured through the use of High 

Performance Windows, Quality Installed Insulation (Closed Cell spray foam), Fully-

Aligned Air Barriers (spray foam), Reduced Thermal Bridging (continuous exterior foam 

layer) and Air Sealing (spray foam and thorough caulking) 

 

- HVAC efficiencies will be achieved through the use of Air Source Heat Pumps (Mitsubishi 

Multizone Ductless Hyper Heat Pumps). Domestic Hot Water will be provided by Solar 

Hot Water panels with natural gas back up. Energy Recovery Ventilation systems will be 

installed to each unit. 

 

- Water saving appliances will be used where possible, i.e., Front Loading Washers. 

 

- See Site Plans for storm water mitigation approaches. 



Ross Engineering, LLC 

Civil / Structural Engineering 
909 Islington Street  603-433-7560 

Portsmouth, NH 03801  alexross@comcast.net 

 

 

 

Saratoga Way  

Project Description 
 

 

August 4, 2020 

 

 

 

This site review application involves combining Tax Map 212, Lots 112 & 113.  Currently there 

is a garage, a shed, and an area of pavement on these parcels.  The existing structures will be 

removed and a 4 unit multi-family dwelling will be constructed.   A new driveway permit off of 

Saratoga Way will be applied for, underground utilities will be connected in Saratoga Way.  The 

necessary Board of Adjustment approvals were granted for this project at the June 17, 2020 

meeting. 

 

 

 

 

Sincerely, 

 

 

 

Alex Ross, P.E. 

Ross Engineering 

909 Islington St. Suite 6 

Portsmouth, NH, 03801 
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SW area

AP1

AP1

1P

18" Culvert

Routing Diagram for Saratoga Way Pre 12-1-2020
Prepared by Ross Engineering,  Printed 12/3/2020
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Subcat Reach Pond Link



Saratoga Way Pre 12-1-2020
  Printed  12/3/2020Prepared by Ross Engineering

Page 14HydroCAD® 10.00-25  s/n 02051  © 2019 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

1.549 79 1 acre lots, 20% imp, HSG C  (1S)

0.299 74 >75% Grass cover, Good, HSG C  (1S)

0.000 96 Gravel surface, HSG C  (1S)

0.035 98 Paved parking, HSG C  (1S)

0.001 98 Retaining Wall, HSG C  (1S)

0.011 98 Roofs, HSG C  (1S)

1.896 79 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

1.896 HSG C 1S

0.000 HSG D

0.000 Other

1.896 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 1.549 0.000 0.000 1.549 1 acre lots, 20% imp 1S

0.000 0.000 0.299 0.000 0.000 0.299 >75% Grass cover, Good 1S

0.000 0.000 0.000 0.000 0.000 0.000 Gravel surface 1S

0.000 0.000 0.035 0.000 0.000 0.035 Paved parking 1S

0.000 0.000 0.001 0.000 0.000 0.001 Retaining Wall 1S

0.000 0.000 0.011 0.000 0.000 0.011 Roofs 1S

0.000 0.000 1.896 0.000 0.000 1.896 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Diam/Width

(inches)

Height

(inches)

Inside-Fill

(inches)

1 1P 54.42 54.27 88.0 0.0017 0.012 18.0 0.0 0.0



Type III 24-hr  2 yr Rainfall=3.68"Saratoga Way Pre 12-1-2020
  Printed  12/3/2020Prepared by Ross Engineering

Page 18HydroCAD® 10.00-25  s/n 02051  © 2019 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=82,592 sf   18.85% Impervious   Runoff Depth>1.70"Subcatchment 1S: SW area
   Flow Length=394'   Tc=6.4 min   CN=79   Runoff=3.72 cfs  0.269 af

   Inflow=3.00 cfs  0.268 afReach AP1: AP1
   Outflow=3.00 cfs  0.268 af

Peak Elev=55.49'  Storage=771 cf   Inflow=3.72 cfs  0.269 afPond 1P: 18" Culvert
18.0"  Round Culvert  n=0.012  L=88.0'  S=0.0017 '/'   Outflow=3.00 cfs  0.268 af

Total Runoff Area = 1.896 ac   Runoff Volume = 0.269 af   Average Runoff Depth = 1.70"
81.15% Pervious = 1.539 ac     18.85% Impervious = 0.357 ac
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Summary for Subcatchment 1S: SW area

Runoff = 3.72 cfs @ 12.10 hrs,  Volume= 0.269 af,  Depth> 1.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 yr Rainfall=3.68"

Area (sf) CN Description

67,463 79 1 acre lots, 20% imp, HSG C
13,040 74 >75% Grass cover, Good, HSG C

497 98 Roofs, HSG C
15 96 Gravel surface, HSG C

1,542 98 Paved parking, HSG C
* 35 98 Retaining Wall, HSG C

82,592 79 Weighted Average
67,025 81.15% Pervious Area
15,567 18.85% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.8 50 0.0250 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.68"

1.6 344 0.0600 3.67 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.4 394 Total

Subcatchment 1S: SW area

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 yr Rainfall=3.68"

Runoff Area=82,592 sf

Runoff Volume=0.269 af

Runoff Depth>1.70"

Flow Length=394'

Tc=6.4 min

CN=79

3.72 cfs
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Summary for Reach AP1: AP1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.896 ac, 18.85% Impervious,  Inflow Depth > 1.70"    for  2 yr event
Inflow = 3.00 cfs @ 12.16 hrs,  Volume= 0.268 af
Outflow = 3.00 cfs @ 12.16 hrs,  Volume= 0.268 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach AP1: AP1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.896 ac
3.00 cfs

3.00 cfs
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Summary for Pond 1P: 18" Culvert

Inflow Area = 1.896 ac, 18.85% Impervious,  Inflow Depth > 1.70"    for  2 yr event
Inflow = 3.72 cfs @ 12.10 hrs,  Volume= 0.269 af
Outflow = 3.00 cfs @ 12.16 hrs,  Volume= 0.268 af,  Atten= 19%,  Lag= 3.7 min
Primary = 3.00 cfs @ 12.16 hrs,  Volume= 0.268 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 55.49' @ 12.16 hrs   Surf.Area= 1,876 sf   Storage= 771 cf

Plug-Flow detention time= 6.1 min calculated for 0.268 af (100% of inflow)
Center-of-Mass det. time= 3.8 min ( 842.2 - 838.3 )

Volume Invert Avail.Storage Storage Description

#1 54.25' 7,948 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

54.25 80 30.0 0 0 80
55.00 540 99.0 207 207 790
56.00 4,082 256.0 2,036 2,243 5,229
57.00 7,500 400.0 5,705 7,948 12,753

Device Routing     Invert Outlet Devices

#1 Primary 54.42' 18.0"  Round Culvert   L= 88.0'   Ke= 0.500   
Inlet / Outlet Invert= 54.42' / 54.27'   S= 0.0017 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=3.00 cfs @ 12.16 hrs  HW=55.49'   (Free Discharge)
1=Culvert  (Barrel Controls 3.00 cfs @ 3.11 fps)
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Pond 1P: 18" Culvert

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.896 ac

Peak Elev=55.49'

Storage=771 cf

18.0"

Round Culvert

n=0.012

L=88.0'

S=0.0017 '/'

3.72 cfs

3.00 cfs
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=82,592 sf   18.85% Impervious   Runoff Depth>3.29"Subcatchment 1S: SW area
   Flow Length=394'   Tc=6.4 min   CN=79   Runoff=7.22 cfs  0.521 af

   Inflow=5.13 cfs  0.519 afReach AP1: AP1
   Outflow=5.13 cfs  0.519 af

Peak Elev=55.91'  Storage=1,911 cf   Inflow=7.22 cfs  0.521 afPond 1P: 18" Culvert
18.0"  Round Culvert  n=0.012  L=88.0'  S=0.0017 '/'   Outflow=5.13 cfs  0.519 af

Total Runoff Area = 1.896 ac   Runoff Volume = 0.521 af   Average Runoff Depth = 3.29"
81.15% Pervious = 1.539 ac     18.85% Impervious = 0.357 ac
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Summary for Subcatchment 1S: SW area

Runoff = 7.22 cfs @ 12.09 hrs,  Volume= 0.521 af,  Depth> 3.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 yr Rainfall=5.57"

Area (sf) CN Description

67,463 79 1 acre lots, 20% imp, HSG C
13,040 74 >75% Grass cover, Good, HSG C

497 98 Roofs, HSG C
15 96 Gravel surface, HSG C

1,542 98 Paved parking, HSG C
* 35 98 Retaining Wall, HSG C

82,592 79 Weighted Average
67,025 81.15% Pervious Area
15,567 18.85% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.8 50 0.0250 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.68"

1.6 344 0.0600 3.67 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.4 394 Total

Subcatchment 1S: SW area

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 yr Rainfall=5.57"

Runoff Area=82,592 sf

Runoff Volume=0.521 af

Runoff Depth>3.29"

Flow Length=394'

Tc=6.4 min

CN=79

7.22 cfs
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Summary for Reach AP1: AP1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.896 ac, 18.85% Impervious,  Inflow Depth > 3.29"    for  10 yr event
Inflow = 5.13 cfs @ 12.17 hrs,  Volume= 0.519 af
Outflow = 5.13 cfs @ 12.17 hrs,  Volume= 0.519 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach AP1: AP1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.896 ac
5.13 cfs

5.13 cfs
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Summary for Pond 1P: 18" Culvert

Inflow Area = 1.896 ac, 18.85% Impervious,  Inflow Depth > 3.29"    for  10 yr event
Inflow = 7.22 cfs @ 12.09 hrs,  Volume= 0.521 af
Outflow = 5.13 cfs @ 12.17 hrs,  Volume= 0.519 af,  Atten= 29%,  Lag= 4.9 min
Primary = 5.13 cfs @ 12.17 hrs,  Volume= 0.519 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 55.91' @ 12.17 hrs   Surf.Area= 3,648 sf   Storage= 1,911 cf

Plug-Flow detention time= 5.5 min calculated for 0.519 af (100% of inflow)
Center-of-Mass det. time= 4.1 min ( 823.5 - 819.4 )

Volume Invert Avail.Storage Storage Description

#1 54.25' 7,948 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

54.25 80 30.0 0 0 80
55.00 540 99.0 207 207 790
56.00 4,082 256.0 2,036 2,243 5,229
57.00 7,500 400.0 5,705 7,948 12,753

Device Routing     Invert Outlet Devices

#1 Primary 54.42' 18.0"  Round Culvert   L= 88.0'   Ke= 0.500   
Inlet / Outlet Invert= 54.42' / 54.27'   S= 0.0017 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=5.13 cfs @ 12.17 hrs  HW=55.91'   (Free Discharge)
1=Culvert  (Barrel Controls 5.13 cfs @ 3.62 fps)
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Pond 1P: 18" Culvert

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.896 ac

Peak Elev=55.91'

Storage=1,911 cf

18.0"

Round Culvert

n=0.012

L=88.0'

S=0.0017 '/'

7.22 cfs

5.13 cfs
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=82,592 sf   18.85% Impervious   Runoff Depth>4.63"Subcatchment 1S: SW area
   Flow Length=394'   Tc=6.4 min   CN=79   Runoff=10.09 cfs  0.732 af

   Inflow=6.44 cfs  0.731 afReach AP1: AP1
   Outflow=6.44 cfs  0.731 af

Peak Elev=56.21'  Storage=3,159 cf   Inflow=10.09 cfs  0.732 afPond 1P: 18" Culvert
18.0"  Round Culvert  n=0.012  L=88.0'  S=0.0017 '/'   Outflow=6.44 cfs  0.731 af

Total Runoff Area = 1.896 ac   Runoff Volume = 0.732 af   Average Runoff Depth = 4.63"
81.15% Pervious = 1.539 ac     18.85% Impervious = 0.357 ac
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Summary for Subcatchment 1S: SW area

Runoff = 10.09 cfs @ 12.09 hrs,  Volume= 0.732 af,  Depth> 4.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 yr Rainfall=7.06"

Area (sf) CN Description

67,463 79 1 acre lots, 20% imp, HSG C
13,040 74 >75% Grass cover, Good, HSG C

497 98 Roofs, HSG C
15 96 Gravel surface, HSG C

1,542 98 Paved parking, HSG C
* 35 98 Retaining Wall, HSG C

82,592 79 Weighted Average
67,025 81.15% Pervious Area
15,567 18.85% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.8 50 0.0250 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.68"

1.6 344 0.0600 3.67 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.4 394 Total

Subcatchment 1S: SW area

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 yr Rainfall=7.06"

Runoff Area=82,592 sf

Runoff Volume=0.732 af

Runoff Depth>4.63"

Flow Length=394'

Tc=6.4 min

CN=79

10.09 cfs
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Summary for Reach AP1: AP1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.896 ac, 18.85% Impervious,  Inflow Depth > 4.63"    for  25 yr event
Inflow = 6.44 cfs @ 12.19 hrs,  Volume= 0.731 af
Outflow = 6.44 cfs @ 12.19 hrs,  Volume= 0.731 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach AP1: AP1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.896 ac
6.44 cfs

6.44 cfs
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Summary for Pond 1P: 18" Culvert

Inflow Area = 1.896 ac, 18.85% Impervious,  Inflow Depth > 4.63"    for  25 yr event
Inflow = 10.09 cfs @ 12.09 hrs,  Volume= 0.732 af
Outflow = 6.44 cfs @ 12.19 hrs,  Volume= 0.731 af,  Atten= 36%,  Lag= 6.0 min
Primary = 6.44 cfs @ 12.19 hrs,  Volume= 0.731 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 56.21' @ 12.19 hrs   Surf.Area= 4,710 sf   Storage= 3,159 cf

Plug-Flow detention time= 5.7 min calculated for 0.731 af (100% of inflow)
Center-of-Mass det. time= 4.5 min ( 814.3 - 809.7 )

Volume Invert Avail.Storage Storage Description

#1 54.25' 7,948 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

54.25 80 30.0 0 0 80
55.00 540 99.0 207 207 790
56.00 4,082 256.0 2,036 2,243 5,229
57.00 7,500 400.0 5,705 7,948 12,753

Device Routing     Invert Outlet Devices

#1 Primary 54.42' 18.0"  Round Culvert   L= 88.0'   Ke= 0.500   
Inlet / Outlet Invert= 54.42' / 54.27'   S= 0.0017 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=6.44 cfs @ 12.19 hrs  HW=56.21'   (Free Discharge)
1=Culvert  (Barrel Controls 6.44 cfs @ 3.86 fps)
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Pond 1P: 18" Culvert

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.896 ac

Peak Elev=56.21'

Storage=3,159 cf

18.0"

Round Culvert

n=0.012

L=88.0'

S=0.0017 '/'

10.09 cfs

6.44 cfs
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=82,592 sf   18.85% Impervious   Runoff Depth>5.91"Subcatchment 1S: SW area
   Flow Length=394'   Tc=6.4 min   CN=79   Runoff=12.77 cfs  0.934 af

   Inflow=7.16 cfs  0.933 afReach AP1: AP1
   Outflow=7.16 cfs  0.933 af

Peak Elev=56.50'  Storage=4,680 cf   Inflow=12.77 cfs  0.934 afPond 1P: 18" Culvert
18.0"  Round Culvert  n=0.012  L=88.0'  S=0.0017 '/'   Outflow=7.16 cfs  0.933 af

Total Runoff Area = 1.896 ac   Runoff Volume = 0.934 af   Average Runoff Depth = 5.91"
81.15% Pervious = 1.539 ac     18.85% Impervious = 0.357 ac
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Summary for Subcatchment 1S: SW area

Runoff = 12.77 cfs @ 12.09 hrs,  Volume= 0.934 af,  Depth> 5.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50 yr Rainfall=8.44"

Area (sf) CN Description

67,463 79 1 acre lots, 20% imp, HSG C
13,040 74 >75% Grass cover, Good, HSG C

497 98 Roofs, HSG C
15 96 Gravel surface, HSG C

1,542 98 Paved parking, HSG C
* 35 98 Retaining Wall, HSG C

82,592 79 Weighted Average
67,025 81.15% Pervious Area
15,567 18.85% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.8 50 0.0250 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.68"

1.6 344 0.0600 3.67 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.4 394 Total

Subcatchment 1S: SW area

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

50 yr Rainfall=8.44"

Runoff Area=82,592 sf

Runoff Volume=0.934 af

Runoff Depth>5.91"

Flow Length=394'

Tc=6.4 min

CN=79

12.77 cfs
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Summary for Reach AP1: AP1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.896 ac, 18.85% Impervious,  Inflow Depth > 5.90"    for  50 yr event
Inflow = 7.16 cfs @ 12.22 hrs,  Volume= 0.933 af
Outflow = 7.16 cfs @ 12.22 hrs,  Volume= 0.933 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach AP1: AP1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.896 ac
7.16 cfs

7.16 cfs
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Summary for Pond 1P: 18" Culvert

Inflow Area = 1.896 ac, 18.85% Impervious,  Inflow Depth > 5.91"    for  50 yr event
Inflow = 12.77 cfs @ 12.09 hrs,  Volume= 0.934 af
Outflow = 7.16 cfs @ 12.22 hrs,  Volume= 0.933 af,  Atten= 44%,  Lag= 7.5 min
Primary = 7.16 cfs @ 12.22 hrs,  Volume= 0.933 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 56.50' @ 12.22 hrs   Surf.Area= 5,669 sf   Storage= 4,680 cf

Plug-Flow detention time= 6.3 min calculated for 0.932 af (100% of inflow)
Center-of-Mass det. time= 5.3 min ( 808.1 - 802.9 )

Volume Invert Avail.Storage Storage Description

#1 54.25' 7,948 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

54.25 80 30.0 0 0 80
55.00 540 99.0 207 207 790
56.00 4,082 256.0 2,036 2,243 5,229
57.00 7,500 400.0 5,705 7,948 12,753

Device Routing     Invert Outlet Devices

#1 Primary 54.42' 18.0"  Round Culvert   L= 88.0'   Ke= 0.500   
Inlet / Outlet Invert= 54.42' / 54.27'   S= 0.0017 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=7.16 cfs @ 12.22 hrs  HW=56.50'   (Free Discharge)
1=Culvert  (Barrel Controls 7.16 cfs @ 4.05 fps)
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Pond 1P: 18" Culvert

Inflow
Primary

Hydrograph

Time  (hours)

2423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)
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2

1

0

Inflow Area=1.896 ac

Peak Elev=56.50'

Storage=4,680 cf

18.0"

Round Culvert

n=0.012

L=88.0'

S=0.0017 '/'

12.77 cfs

7.16 cfs
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

1.549 79 1 acre lots, 20% imp, HSG C  (1S, 2S, 3S)

0.149 74 >75% Grass cover, Good, HSG C  (1S, 2S, 3S, 5S, 7S)

0.003 98 Deck, HSG C  (5S)

0.005 41 Infiltration Trench, HSG C  (4S)

0.001 48 Infiltration Trench, HSG C  (5S)

0.014 98 Paved parking, HSG C  (7S)

0.062 41 Pervious Pavement, HSG C  (7S)

0.002 98 Retaining Wall, HSG C  (3S)

0.088 98 Roofs, HSG C  (4S, 6S)

0.016 55 Stone Detention Pond, HSG C  (2S)

0.005 98 deck, HSG C  (1S)

0.001 98 retaining wall, HSG C  (1S)

1.897 78 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

1.897 HSG C 1S, 2S, 3S, 4S, 5S, 6S, 7S

0.000 HSG D

0.000 Other

1.897 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 1.549 0.000 0.000 1.549 1 acre lots, 20% imp 1S, 2S, 3S

0.000 0.000 0.149 0.000 0.000 0.149 >75% Grass cover, Good 1S, 2S, 3S, 

5S, 7S

0.000 0.000 0.003 0.000 0.000 0.003 Deck 5S

0.000 0.000 0.006 0.000 0.000 0.006 Infiltration Trench 4S, 5S

0.000 0.000 0.014 0.000 0.000 0.014 Paved parking 7S

0.000 0.000 0.062 0.000 0.000 0.062 Pervious Pavement 7S

0.000 0.000 0.002 0.000 0.000 0.002 Retaining Wall 3S

0.000 0.000 0.088 0.000 0.000 0.088 Roofs 4S, 6S

0.000 0.000 0.016 0.000 0.000 0.016 Stone Detention Pond 2S

0.000 0.000 0.005 0.000 0.000 0.005 deck 1S

0.000 0.000 0.001 0.000 0.000 0.001 retaining wall 1S

0.000 0.000 1.897 0.000 0.000 1.897 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Diam/Width

(inches)

Height

(inches)

Inside-Fill

(inches)

1 1P 54.42 54.27 88.0 0.0017 0.012 18.0 0.0 0.0

2 CB A 57.17 57.00 16.7 0.0102 0.012 6.0 0.0 0.0

3 CB B 56.83 56.00 82.0 0.0101 0.012 6.0 0.0 0.0

4 CB C 55.90 55.70 9.0 0.0222 0.012 6.0 0.0 0.0

5 ITA 57.25 57.25 1.0 0.0000 0.012 6.0 0.0 0.0

6 ITB 56.00 56.00 1.0 0.0000 0.012 6.0 0.0 0.0

7 PP 55.00 54.85 10.0 0.0150 0.012 10.0 0.0 0.0

8 RG 55.20 55.15 5.0 0.0100 0.012 10.0 0.0 0.0

9 SDP 54.70 54.50 15.0 0.0133 0.012 15.0 0.0 0.0
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=20,610 sf   18.76% Impervious   Runoff Depth>1.71"Subcatchment 1S: SW
   Tc=5.0 min   CN=79   Runoff=0.98 cfs  0.067 af

Runoff Area=20,291 sf   17.84% Impervious   Runoff Depth>1.63"Subcatchment 2S: N
   Flow Length=278'   Tc=6.1 min   CN=78   Runoff=0.88 cfs  0.063 af

Runoff Area=32,810 sf   19.38% Impervious   Runoff Depth>1.70"Subcatchment 3S: N
   Flow Length=279'   Tc=5.8 min   CN=79   Runoff=1.51 cfs  0.107 af

Runoff Area=2,140 sf   89.72% Impervious   Runoff Depth>2.81"Subcatchment 4S: S House Roof
   Tc=5.0 min   CN=92   Runoff=0.16 cfs  0.011 af

Runoff Area=1,274 sf   11.30% Impervious   Runoff Depth>1.50"Subcatchment 5S: SE
   Tc=5.0 min   CN=76   Runoff=0.05 cfs  0.004 af

Runoff Area=1,920 sf   100.00% Impervious   Runoff Depth>3.32"Subcatchment 6S: N Roof
   Tc=200.0 min   CN=98   Runoff=0.03 cfs  0.012 af

Runoff Area=3,567 sf   17.33% Impervious   Runoff Depth>0.30"Subcatchment 7S: N
   Tc=200.0 min   CN=53   Runoff=0.00 cfs  0.002 af

   Inflow=2.49 cfs  0.264 afReach AP1: AP1
   Outflow=2.49 cfs  0.264 af

Peak Elev=55.39'  Storage=184 cf   Inflow=2.51 cfs  0.265 afPond 1P: 18" Culvert
18.0"  Round Culvert  n=0.012  L=88.0'  S=0.0017 '/'   Outflow=2.49 cfs  0.264 af

Peak Elev=57.31'   Inflow=0.05 cfs  0.004 afPond CB A: CB A
6.0"  Round Culvert  n=0.012  L=16.7'  S=0.0102 '/'   Outflow=0.05 cfs  0.004 af

Peak Elev=56.98'   Inflow=0.05 cfs  0.004 afPond CB B: CB B
6.0"  Round Culvert  n=0.012  L=82.0'  S=0.0101 '/'   Outflow=0.05 cfs  0.004 af

Peak Elev=56.18'   Inflow=0.21 cfs  0.015 afPond CB C: CB C
6.0"  Round Culvert  n=0.012  L=9.0'  S=0.0222 '/'   Outflow=0.21 cfs  0.015 af

Peak Elev=57.42'  Storage=0.000 af   Inflow=0.05 cfs  0.004 afPond ITA: Inf. Trench A
   Primary=0.05 cfs  0.004 af   Secondary=0.00 cfs  0.000 af   Outflow=0.05 cfs  0.004 af

Peak Elev=56.36'  Storage=0.001 af   Inflow=0.21 cfs  0.015 afPond ITB: Inf. Trench B
   Primary=0.21 cfs  0.015 af   Secondary=0.00 cfs  0.000 af   Outflow=0.21 cfs  0.015 af

Peak Elev=55.63'  Storage=690 cf   Inflow=1.45 cfs  0.121 afPond PP: Pervious Pavement
   Primary=1.06 cfs  0.120 af   Secondary=0.00 cfs  0.000 af   Outflow=1.06 cfs  0.120 af

Peak Elev=55.70'  Storage=121 cf   Inflow=1.51 cfs  0.107 afPond RG: Rain Garden
   Primary=1.44 cfs  0.107 af   Secondary=0.00 cfs  0.000 af   Outflow=1.44 cfs  0.107 af
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Peak Elev=55.57'  Storage=267 cf   Inflow=1.65 cfs  0.183 afPond SDP: Stone Det. Pond
   Primary=1.67 cfs  0.182 af   Secondary=0.00 cfs  0.000 af   Outflow=1.67 cfs  0.182 af

Total Runoff Area = 1.897 ac   Runoff Volume = 0.267 af   Average Runoff Depth = 1.69"
77.67% Pervious = 1.473 ac     22.33% Impervious = 0.423 ac
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Summary for Subcatchment 1S: SW

Runoff = 0.98 cfs @ 12.08 hrs,  Volume= 0.067 af,  Depth> 1.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 yr Rainfall=3.68"

Area (sf) CN Description

17,964 79 1 acre lots, 20% imp, HSG C
* 220 98 deck, HSG C
* 54 98 retaining wall, HSG C

2,372 74 >75% Grass cover, Good, HSG C

20,610 79 Weighted Average
16,743 81.24% Pervious Area
3,867 18.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S: SW

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0

Type III 24-hr

2 yr Rainfall=3.68"

Runoff Area=20,610 sf

Runoff Volume=0.067 af

Runoff Depth>1.71"

Tc=5.0 min

CN=79

0.98 cfs
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Summary for Subcatchment 2S: N

Runoff = 0.88 cfs @ 12.09 hrs,  Volume= 0.063 af,  Depth> 1.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 yr Rainfall=3.68"

Area (sf) CN Description

18,097 79 1 acre lots, 20% imp, HSG C
1,486 74 >75% Grass cover, Good, HSG C

* 708 55 Stone Detention Pond, HSG C

20,291 78 Weighted Average
16,672 82.16% Pervious Area
3,619 17.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.2 50 0.0200 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.68"

0.9 228 0.0750 4.11 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.1 278 Total

Subcatchment 2S: N

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0

Type III 24-hr

2 yr Rainfall=3.68"

Runoff Area=20,291 sf

Runoff Volume=0.063 af

Runoff Depth>1.63"

Flow Length=278'

Tc=6.1 min

CN=78

0.88 cfs
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Summary for Subcatchment 3S: N

Runoff = 1.51 cfs @ 12.09 hrs,  Volume= 0.107 af,  Depth> 1.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 yr Rainfall=3.68"

Area (sf) CN Description

31,402 79 1 acre lots, 20% imp, HSG C
1,329 74 >75% Grass cover, Good, HSG C

* 79 98 Retaining Wall, HSG C

32,810 79 Weighted Average
26,451 80.62% Pervious Area
6,359 19.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.8 50 0.0250 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.68"

1.0 229 0.0600 3.67 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

5.8 279 Total

Subcatchment 3S: N

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0

Type III 24-hr

2 yr Rainfall=3.68"

Runoff Area=32,810 sf

Runoff Volume=0.107 af

Runoff Depth>1.70"

Flow Length=279'

Tc=5.8 min

CN=79

1.51 cfs
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Summary for Subcatchment 4S: S House Roof

Runoff = 0.16 cfs @ 12.07 hrs,  Volume= 0.011 af,  Depth> 2.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 yr Rainfall=3.68"

Area (sf) CN Description

1,920 98 Roofs, HSG C
* 220 41 Infiltration Trench, HSG C

2,140 92 Weighted Average
220 10.28% Pervious Area

1,920 89.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 4S: S House Roof

Runoff

Hydrograph

Time  (hours)

2423222120191817161514131211109876543210
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Type III 24-hr

2 yr Rainfall=3.68"

Runoff Area=2,140 sf

Runoff Volume=0.011 af

Runoff Depth>2.81"

Tc=5.0 min

CN=92

0.16 cfs
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Summary for Subcatchment 5S: SE

Runoff = 0.05 cfs @ 12.08 hrs,  Volume= 0.004 af,  Depth> 1.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 yr Rainfall=3.68"

Area (sf) CN Description

1,082 74 >75% Grass cover, Good, HSG C
* 144 98 Deck, HSG C
* 48 48 Infiltration Trench, HSG C

1,274 76 Weighted Average
1,130 88.70% Pervious Area

144 11.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 5S: SE

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 yr Rainfall=3.68"

Runoff Area=1,274 sf

Runoff Volume=0.004 af

Runoff Depth>1.50"

Tc=5.0 min

CN=76

0.05 cfs
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Summary for Subcatchment 6S: N Roof

Runoff = 0.03 cfs @ 14.45 hrs,  Volume= 0.012 af,  Depth> 3.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 yr Rainfall=3.68"

Area (sf) CN Description

1,920 98 Roofs, HSG C

1,920 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

200.0 Direct Entry, 

Subcatchment 6S: N Roof

Runoff

Hydrograph
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Type III 24-hr

2 yr Rainfall=3.68"

Runoff Area=1,920 sf

Runoff Volume=0.012 af

Runoff Depth>3.32"

Tc=200.0 min

CN=98

0.03 cfs
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Summary for Subcatchment 7S: N

Runoff = 0.00 cfs @ 15.77 hrs,  Volume= 0.002 af,  Depth> 0.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 yr Rainfall=3.68"

Area (sf) CN Description

618 98 Paved parking, HSG C
231 74 >75% Grass cover, Good, HSG C

* 2,718 41 Pervious Pavement, HSG C

3,567 53 Weighted Average
2,949 82.67% Pervious Area

618 17.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

200.0 Direct Entry, 

Subcatchment 7S: N

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 yr Rainfall=3.68"

Runoff Area=3,567 sf

Runoff Volume=0.002 af

Runoff Depth>0.30"

Tc=200.0 min

CN=53

0.00 cfs
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Summary for Reach AP1: AP1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.897 ac, 22.33% Impervious,  Inflow Depth > 1.67"    for  2 yr event
Inflow = 2.49 cfs @ 12.15 hrs,  Volume= 0.264 af
Outflow = 2.49 cfs @ 12.15 hrs,  Volume= 0.264 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3

Reach AP1: AP1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.897 ac
2.49 cfs

2.49 cfs
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Summary for Pond 1P: 18" Culvert

Inflow Area = 1.897 ac, 22.33% Impervious,  Inflow Depth > 1.68"    for  2 yr event
Inflow = 2.51 cfs @ 12.13 hrs,  Volume= 0.265 af
Outflow = 2.49 cfs @ 12.15 hrs,  Volume= 0.264 af,  Atten= 1%,  Lag= 1.2 min
Primary = 2.49 cfs @ 12.15 hrs,  Volume= 0.264 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 55.39' @ 12.15 hrs   Surf.Area= 300 sf   Storage= 184 cf

Plug-Flow detention time= 2.2 min calculated for 0.264 af (100% of inflow)
Center-of-Mass det. time= 1.4 min ( 852.7 - 851.2 )

Volume Invert Avail.Storage Storage Description

#1 54.25' 957 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

54.25 20 20.0 0 0 20
55.00 235 90.0 81 81 634
56.00 420 115.0 323 404 1,055
57.00 698 147.0 553 957 1,735

Device Routing     Invert Outlet Devices

#1 Primary 54.42' 18.0"  Round Culvert   L= 88.0'   Ke= 0.500   
Inlet / Outlet Invert= 54.42' / 54.27'   S= 0.0017 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=2.49 cfs @ 12.15 hrs  HW=55.39'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.49 cfs @ 2.94 fps)



Type III 24-hr  2 yr Rainfall=3.68"Saratoga Way Post 1-7-2021
  Printed  1/7/2021Prepared by Ross Engineering

Page 56HydroCAD® 10.00-25  s/n 02051  © 2019 HydroCAD Software Solutions LLC

Pond 1P: 18" Culvert

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.897 ac

Peak Elev=55.39'

Storage=184 cf

18.0"

Round Culvert

n=0.012

L=88.0'

S=0.0017 '/'

2.51 cfs

2.49 cfs
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Summary for Pond CB A: CB A

[57] Hint: Peaked at 57.31' (Flood elevation advised)

Inflow Area = 0.029 ac, 11.30% Impervious,  Inflow Depth > 1.49"    for  2 yr event
Inflow = 0.05 cfs @ 12.09 hrs,  Volume= 0.004 af
Outflow = 0.05 cfs @ 12.09 hrs,  Volume= 0.004 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.05 cfs @ 12.09 hrs,  Volume= 0.004 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 57.31' @ 12.09 hrs

Device Routing     Invert Outlet Devices

#1 Primary 57.17' 6.0"  Round Culvert   L= 16.7'   Ke= 0.500   
Inlet / Outlet Invert= 57.17' / 57.00'   S= 0.0102 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=0.05 cfs @ 12.09 hrs  HW=57.31'  TW=56.98'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.05 cfs @ 1.75 fps)

Pond CB A: CB A
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Summary for Pond CB B: CB B

[57] Hint: Peaked at 56.98' (Flood elevation advised)

Inflow Area = 0.029 ac, 11.30% Impervious,  Inflow Depth > 1.49"    for  2 yr event
Inflow = 0.05 cfs @ 12.09 hrs,  Volume= 0.004 af
Outflow = 0.05 cfs @ 12.09 hrs,  Volume= 0.004 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.05 cfs @ 12.09 hrs,  Volume= 0.004 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 56.98' @ 12.09 hrs

Device Routing     Invert Outlet Devices

#1 Primary 56.83' 6.0"  Round Culvert   L= 82.0'   Ke= 0.500   
Inlet / Outlet Invert= 56.83' / 56.00'   S= 0.0101 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=0.05 cfs @ 12.09 hrs  HW=56.98'  TW=56.36'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.05 cfs @ 1.64 fps)

Pond CB B: CB B
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Summary for Pond CB C: CB C

[57] Hint: Peaked at 56.18' (Flood elevation advised)

Inflow Area = 0.078 ac, 60.46% Impervious,  Inflow Depth > 2.31"    for  2 yr event
Inflow = 0.21 cfs @ 12.09 hrs,  Volume= 0.015 af
Outflow = 0.21 cfs @ 12.09 hrs,  Volume= 0.015 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.21 cfs @ 12.09 hrs,  Volume= 0.015 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 56.18' @ 12.09 hrs

Device Routing     Invert Outlet Devices

#1 Primary 55.90' 6.0"  Round Culvert   L= 9.0'   Ke= 0.500   
Inlet / Outlet Invert= 55.90' / 55.70'   S= 0.0222 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=0.21 cfs @ 12.09 hrs  HW=56.18'  TW=55.34'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.21 cfs @ 1.81 fps)

Pond CB C: CB C
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Summary for Pond ITA: Inf. Trench A

Inflow Area = 0.029 ac, 11.30% Impervious,  Inflow Depth > 1.50"    for  2 yr event
Inflow = 0.05 cfs @ 12.08 hrs,  Volume= 0.004 af
Outflow = 0.05 cfs @ 12.09 hrs,  Volume= 0.004 af,  Atten= 1%,  Lag= 0.6 min
Primary = 0.05 cfs @ 12.09 hrs,  Volume= 0.004 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 57.42' @ 12.09 hrs   Surf.Area= 0.001 ac   Storage= 0.000 af

Plug-Flow detention time= 3.8 min calculated for 0.004 af (100% of inflow)
Center-of-Mass det. time= 2.2 min ( 848.3 - 846.1 )

Volume Invert Avail.Storage Storage Description

#1 57.25' 0.001 af 2.00'W x 24.00'L x 3.25'H Prismatoid
0.004 af Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices

#1 Primary 57.25' 6.0"  Round Culvert   L= 1.0'   Ke= 0.500   
Inlet / Outlet Invert= 57.25' / 57.25'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

#2 Secondary 59.40' 24.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  2.85  
3.07  3.20  3.32   

Primary OutFlow  Max=0.05 cfs @ 12.09 hrs  HW=57.42'  TW=57.31'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.05 cfs @ 1.30 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=57.25'  TW=57.17'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond ITA: Inf. Trench A
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Summary for Pond ITB: Inf. Trench B

Inflow Area = 0.078 ac, 60.46% Impervious,  Inflow Depth > 2.32"    for  2 yr event
Inflow = 0.21 cfs @ 12.08 hrs,  Volume= 0.015 af
Outflow = 0.21 cfs @ 12.09 hrs,  Volume= 0.015 af,  Atten= 3%,  Lag= 1.1 min
Primary = 0.21 cfs @ 12.09 hrs,  Volume= 0.015 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 56.36' @ 12.09 hrs   Surf.Area= 0.004 ac   Storage= 0.001 af

Plug-Flow detention time= 6.8 min calculated for 0.015 af (100% of inflow)
Center-of-Mass det. time= 4.5 min ( 809.5 - 805.1 )

Volume Invert Avail.Storage Storage Description

#1 56.00' 0.005 af 2.00'W x 82.00'L x 3.00'H Prismatoid
0.011 af Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices

#1 Primary 56.00' 6.0"  Round Culvert   L= 1.0'   Ke= 0.500   
Inlet / Outlet Invert= 56.00' / 56.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

#2 Secondary 58.90' 96.5' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  2.85  
3.07  3.20  3.32   

Primary OutFlow  Max=0.21 cfs @ 12.09 hrs  HW=56.36'  TW=56.18'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.21 cfs @ 1.92 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.00'  TW=55.90'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond ITB: Inf. Trench B
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Summary for Pond PP: Pervious Pavement

Inflow Area = 0.879 ac, 23.23% Impervious,  Inflow Depth > 1.65"    for  2 yr event
Inflow = 1.45 cfs @ 12.08 hrs,  Volume= 0.121 af
Outflow = 1.06 cfs @ 12.21 hrs,  Volume= 0.120 af,  Atten= 26%,  Lag= 7.8 min
Primary = 1.06 cfs @ 12.21 hrs,  Volume= 0.120 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 55.63' @ 12.18 hrs   Surf.Area= 2,718 sf   Storage= 690 cf

Plug-Flow detention time= 19.0 min calculated for 0.120 af (99% of inflow)
Center-of-Mass det. time= 12.7 min ( 864.0 - 851.3 )

Volume Invert Avail.Storage Storage Description

#1 55.00' 2,147 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

55.00 2,718 0.0 0 0
55.01 2,718 40.0 11 11
56.42 2,718 40.0 1,533 1,544
56.43 2,718 15.0 4 1,548
56.67 2,718 15.0 98 1,646
56.68 2,718 5.0 1 1,647
57.33 2,718 5.0 88 1,735
57.34 2,718 30.0 8 1,744
57.67 2,718 30.0 269 2,013
57.68 2,718 15.0 4 2,017
58.00 2,718 15.0 130 2,147

Device Routing     Invert Outlet Devices

#1 Primary 55.00' 10.0"  Round Culvert X 2.00   L= 10.0'   Ke= 0.500   
Inlet / Outlet Invert= 55.00' / 54.85'   S= 0.0150 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.55 sf   

#2 Secondary 57.90' 20.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  3.30  
3.31  3.32   

Primary OutFlow  Max=1.06 cfs @ 12.21 hrs  HW=55.63'  TW=55.55'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.06 cfs @ 1.68 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=55.00'  TW=54.69'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond PP: Pervious Pavement
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Summary for Pond RG: Rain Garden

Inflow Area = 0.753 ac, 19.38% Impervious,  Inflow Depth > 1.70"    for  2 yr event
Inflow = 1.51 cfs @ 12.09 hrs,  Volume= 0.107 af
Outflow = 1.44 cfs @ 12.08 hrs,  Volume= 0.107 af,  Atten= 5%,  Lag= 0.0 min
Primary = 1.44 cfs @ 12.08 hrs,  Volume= 0.107 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 55.70' @ 12.15 hrs   Surf.Area= 607 sf   Storage= 121 cf

Plug-Flow detention time= 3.8 min calculated for 0.107 af (100% of inflow)
Center-of-Mass det. time= 2.4 min ( 840.3 - 837.9 )

Volume Invert Avail.Storage Storage Description

#1 55.20' 811 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet) (sq-ft)

55.20 607 0.0 0 0 607
55.21 607 40.0 2 2 608
56.50 607 40.0 313 316 721
56.51 400 100.0 5 321 928
57.00 607 100.0 245 566 1,138
57.35 800 100.0 245 811 1,334

Device Routing     Invert Outlet Devices

#1 Secondary 56.90' 8.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  2.85  
3.07  3.20  3.32   

#2 Primary 55.20' 10.0"  Round Culvert X 3.00   L= 5.0'   Ke= 0.500   
Inlet / Outlet Invert= 55.20' / 55.15'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.55 sf   

Primary OutFlow  Max=1.44 cfs @ 12.08 hrs  HW=55.64'  TW=55.48'   (Dynamic Tailwater)
2=Culvert  (Outlet Controls 1.44 cfs @ 2.41 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=55.20'  TW=54.69'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond RG: Rain Garden

Inflow
Outflow

Primary

Secondary

Hydrograph

Time  (hours)

2423222120191817161514131211109876543210
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(c

fs
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0

Inflow Area=0.753 ac

Peak Elev=55.70'

Storage=121 cf

1.51 cfs

1.44 cfs
1.44 cfs

0.00 cfs
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Summary for Pond SDP: Stone Det. Pond

[90] Warning: Qout>Qin may require smaller dt or Finer Routing

Inflow Area = 1.345 ac, 21.36% Impervious,  Inflow Depth > 1.63"    for  2 yr event
Inflow = 1.65 cfs @ 12.16 hrs,  Volume= 0.183 af
Outflow = 1.67 cfs @ 12.18 hrs,  Volume= 0.182 af,  Atten= 0%,  Lag= 1.6 min
Primary = 1.67 cfs @ 12.18 hrs,  Volume= 0.182 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 55.57' @ 12.17 hrs   Surf.Area= 767 sf   Storage= 267 cf

Plug-Flow detention time= 5.8 min calculated for 0.182 af (100% of inflow)
Center-of-Mass det. time= 3.8 min ( 859.8 - 856.1 )

Volume Invert Avail.Storage Storage Description

#1 54.69' 2,499 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

54.69 1 0.0 0 0
54.70 767 40.0 2 2
56.50 767 40.0 552 554
56.51 767 100.0 8 561
57.00 1,140 100.0 467 1,029
58.00 1,800 100.0 1,470 2,499

Device Routing     Invert Outlet Devices

#1 Primary 54.70' 15.0"  Round Culvert   L= 15.0'   Ke= 0.500   
Inlet / Outlet Invert= 54.70' / 54.50'   S= 0.0133 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

#2 Secondary 57.25' 5.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  3.30  
3.31  3.32   

#3 Device 1 54.70' 14.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=1.67 cfs @ 12.18 hrs  HW=55.56'  TW=55.37'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.67 cfs @ 2.61 fps)

3=Orifice/Grate  (Passes 1.67 cfs of 1.77 cfs potential flow)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=54.69'  TW=54.25'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond SDP: Stone Det. Pond

Inflow
Outflow

Primary

Secondary

Hydrograph

Time  (hours)
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Inflow Area=1.345 ac

Peak Elev=55.57'

Storage=267 cf
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=20,610 sf   18.76% Impervious   Runoff Depth>3.30"Subcatchment 1S: SW
   Tc=5.0 min   CN=79   Runoff=1.90 cfs  0.130 af

Runoff Area=20,291 sf   17.84% Impervious   Runoff Depth>3.20"Subcatchment 2S: N
   Flow Length=278'   Tc=6.1 min   CN=78   Runoff=1.74 cfs  0.124 af

Runoff Area=32,810 sf   19.38% Impervious   Runoff Depth>3.29"Subcatchment 3S: N
   Flow Length=279'   Tc=5.8 min   CN=79   Runoff=2.93 cfs  0.207 af

Runoff Area=2,140 sf   89.72% Impervious   Runoff Depth>4.64"Subcatchment 4S: S House Roof
   Tc=5.0 min   CN=92   Runoff=0.26 cfs  0.019 af

Runoff Area=1,274 sf   11.30% Impervious   Runoff Depth>3.01"Subcatchment 5S: SE
   Tc=5.0 min   CN=76   Runoff=0.11 cfs  0.007 af

Runoff Area=1,920 sf   100.00% Impervious   Runoff Depth>5.15"Subcatchment 6S: N Roof
   Tc=200.0 min   CN=98   Runoff=0.04 cfs  0.019 af

Runoff Area=3,567 sf   17.33% Impervious   Runoff Depth>1.05"Subcatchment 7S: N
   Tc=200.0 min   CN=53   Runoff=0.02 cfs  0.007 af

   Inflow=4.61 cfs  0.510 afReach AP1: AP1
   Outflow=4.61 cfs  0.510 af

Peak Elev=55.81'  Storage=328 cf   Inflow=4.67 cfs  0.510 afPond 1P: 18" Culvert
18.0"  Round Culvert  n=0.012  L=88.0'  S=0.0017 '/'   Outflow=4.61 cfs  0.510 af

Peak Elev=57.38'   Inflow=0.11 cfs  0.007 afPond CB A: CB A
6.0"  Round Culvert  n=0.012  L=16.7'  S=0.0102 '/'   Outflow=0.11 cfs  0.007 af

Peak Elev=57.05'   Inflow=0.11 cfs  0.007 afPond CB B: CB B
6.0"  Round Culvert  n=0.012  L=82.0'  S=0.0101 '/'   Outflow=0.11 cfs  0.007 af

Peak Elev=56.30'   Inflow=0.36 cfs  0.026 afPond CB C: CB C
6.0"  Round Culvert  n=0.012  L=9.0'  S=0.0222 '/'   Outflow=0.36 cfs  0.026 af

Peak Elev=57.50'  Storage=0.000 af   Inflow=0.11 cfs  0.007 afPond ITA: Inf. Trench A
   Primary=0.11 cfs  0.007 af   Secondary=0.00 cfs  0.000 af   Outflow=0.11 cfs  0.007 af

Peak Elev=56.50'  Storage=0.001 af   Inflow=0.37 cfs  0.026 afPond ITB: Inf. Trench B
   Primary=0.36 cfs  0.026 af   Secondary=0.00 cfs  0.000 af   Outflow=0.36 cfs  0.026 af

Peak Elev=56.26'  Storage=1,365 cf   Inflow=2.59 cfs  0.233 afPond PP: Pervious Pavement
   Primary=1.99 cfs  0.231 af   Secondary=0.00 cfs  0.000 af   Outflow=1.99 cfs  0.231 af

Peak Elev=56.31'  Storage=270 cf   Inflow=2.93 cfs  0.207 afPond RG: Rain Garden
   Primary=2.58 cfs  0.206 af   Secondary=0.00 cfs  0.000 af   Outflow=2.58 cfs  0.206 af
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Peak Elev=56.14'  Storage=443 cf   Inflow=3.00 cfs  0.355 afPond SDP: Stone Det. Pond
   Primary=3.06 cfs  0.354 af   Secondary=0.00 cfs  0.000 af   Outflow=3.06 cfs  0.354 af

Total Runoff Area = 1.897 ac   Runoff Volume = 0.513 af   Average Runoff Depth = 3.25"
77.67% Pervious = 1.473 ac     22.33% Impervious = 0.423 ac
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Summary for Subcatchment 1S: SW

Runoff = 1.90 cfs @ 12.07 hrs,  Volume= 0.130 af,  Depth> 3.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 yr Rainfall=5.57"

Area (sf) CN Description

17,964 79 1 acre lots, 20% imp, HSG C
* 220 98 deck, HSG C
* 54 98 retaining wall, HSG C

2,372 74 >75% Grass cover, Good, HSG C

20,610 79 Weighted Average
16,743 81.24% Pervious Area
3,867 18.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S: SW

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 yr Rainfall=5.57"

Runoff Area=20,610 sf

Runoff Volume=0.130 af

Runoff Depth>3.30"

Tc=5.0 min

CN=79

1.90 cfs
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Summary for Subcatchment 2S: N

Runoff = 1.74 cfs @ 12.09 hrs,  Volume= 0.124 af,  Depth> 3.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 yr Rainfall=5.57"

Area (sf) CN Description

18,097 79 1 acre lots, 20% imp, HSG C
1,486 74 >75% Grass cover, Good, HSG C

* 708 55 Stone Detention Pond, HSG C

20,291 78 Weighted Average
16,672 82.16% Pervious Area
3,619 17.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.2 50 0.0200 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.68"

0.9 228 0.0750 4.11 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.1 278 Total

Subcatchment 2S: N

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 yr Rainfall=5.57"

Runoff Area=20,291 sf

Runoff Volume=0.124 af

Runoff Depth>3.20"

Flow Length=278'

Tc=6.1 min

CN=78

1.74 cfs
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Summary for Subcatchment 3S: N

Runoff = 2.93 cfs @ 12.08 hrs,  Volume= 0.207 af,  Depth> 3.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 yr Rainfall=5.57"

Area (sf) CN Description

31,402 79 1 acre lots, 20% imp, HSG C
1,329 74 >75% Grass cover, Good, HSG C

* 79 98 Retaining Wall, HSG C

32,810 79 Weighted Average
26,451 80.62% Pervious Area
6,359 19.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.8 50 0.0250 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.68"

1.0 229 0.0600 3.67 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

5.8 279 Total

Subcatchment 3S: N

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 yr Rainfall=5.57"

Runoff Area=32,810 sf

Runoff Volume=0.207 af

Runoff Depth>3.29"

Flow Length=279'

Tc=5.8 min

CN=79

2.93 cfs
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Summary for Subcatchment 4S: S House Roof

Runoff = 0.26 cfs @ 12.07 hrs,  Volume= 0.019 af,  Depth> 4.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 yr Rainfall=5.57"

Area (sf) CN Description

1,920 98 Roofs, HSG C
* 220 41 Infiltration Trench, HSG C

2,140 92 Weighted Average
220 10.28% Pervious Area

1,920 89.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 4S: S House Roof

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 yr Rainfall=5.57"

Runoff Area=2,140 sf

Runoff Volume=0.019 af

Runoff Depth>4.64"

Tc=5.0 min

CN=92

0.26 cfs
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Summary for Subcatchment 5S: SE

Runoff = 0.11 cfs @ 12.08 hrs,  Volume= 0.007 af,  Depth> 3.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 yr Rainfall=5.57"

Area (sf) CN Description

1,082 74 >75% Grass cover, Good, HSG C
* 144 98 Deck, HSG C
* 48 48 Infiltration Trench, HSG C

1,274 76 Weighted Average
1,130 88.70% Pervious Area

144 11.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 5S: SE

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 yr Rainfall=5.57"

Runoff Area=1,274 sf

Runoff Volume=0.007 af

Runoff Depth>3.01"

Tc=5.0 min

CN=76

0.11 cfs
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Summary for Subcatchment 6S: N Roof

Runoff = 0.04 cfs @ 14.45 hrs,  Volume= 0.019 af,  Depth> 5.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 yr Rainfall=5.57"

Area (sf) CN Description

1,920 98 Roofs, HSG C

1,920 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

200.0 Direct Entry, 

Subcatchment 6S: N Roof

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 yr Rainfall=5.57"

Runoff Area=1,920 sf

Runoff Volume=0.019 af

Runoff Depth>5.15"

Tc=200.0 min

CN=98

0.04 cfs
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Summary for Subcatchment 7S: N

Runoff = 0.02 cfs @ 15.11 hrs,  Volume= 0.007 af,  Depth> 1.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 yr Rainfall=5.57"

Area (sf) CN Description

618 98 Paved parking, HSG C
231 74 >75% Grass cover, Good, HSG C

* 2,718 41 Pervious Pavement, HSG C

3,567 53 Weighted Average
2,949 82.67% Pervious Area

618 17.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

200.0 Direct Entry, 

Subcatchment 7S: N

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 yr Rainfall=5.57"

Runoff Area=3,567 sf

Runoff Volume=0.007 af

Runoff Depth>1.05"

Tc=200.0 min

CN=53

0.02 cfs



Type III 24-hr  10 yr Rainfall=5.57"Saratoga Way Post 1-7-2021
  Printed  1/7/2021Prepared by Ross Engineering

Page 79HydroCAD® 10.00-25  s/n 02051  © 2019 HydroCAD Software Solutions LLC

Summary for Reach AP1: AP1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.897 ac, 22.33% Impervious,  Inflow Depth > 3.23"    for  10 yr event
Inflow = 4.61 cfs @ 12.14 hrs,  Volume= 0.510 af
Outflow = 4.61 cfs @ 12.14 hrs,  Volume= 0.510 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3

Reach AP1: AP1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.897 ac
4.61 cfs

4.61 cfs
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Summary for Pond 1P: 18" Culvert

Inflow Area = 1.897 ac, 22.33% Impervious,  Inflow Depth > 3.23"    for  10 yr event
Inflow = 4.67 cfs @ 12.11 hrs,  Volume= 0.510 af
Outflow = 4.61 cfs @ 12.14 hrs,  Volume= 0.510 af,  Atten= 1%,  Lag= 1.3 min
Primary = 4.61 cfs @ 12.14 hrs,  Volume= 0.510 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 55.81' @ 12.14 hrs   Surf.Area= 381 sf   Storage= 328 cf

Plug-Flow detention time= 1.8 min calculated for 0.510 af (100% of inflow)
Center-of-Mass det. time= 1.3 min ( 833.6 - 832.4 )

Volume Invert Avail.Storage Storage Description

#1 54.25' 957 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

54.25 20 20.0 0 0 20
55.00 235 90.0 81 81 634
56.00 420 115.0 323 404 1,055
57.00 698 147.0 553 957 1,735

Device Routing     Invert Outlet Devices

#1 Primary 54.42' 18.0"  Round Culvert   L= 88.0'   Ke= 0.500   
Inlet / Outlet Invert= 54.42' / 54.27'   S= 0.0017 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=4.61 cfs @ 12.14 hrs  HW=55.81'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 4.61 cfs @ 3.51 fps)
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Pond 1P: 18" Culvert
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Summary for Pond CB A: CB A

[57] Hint: Peaked at 57.38' (Flood elevation advised)

Inflow Area = 0.029 ac, 11.30% Impervious,  Inflow Depth > 3.00"    for  10 yr event
Inflow = 0.11 cfs @ 12.08 hrs,  Volume= 0.007 af
Outflow = 0.11 cfs @ 12.08 hrs,  Volume= 0.007 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.11 cfs @ 12.08 hrs,  Volume= 0.007 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 57.38' @ 12.08 hrs

Device Routing     Invert Outlet Devices

#1 Primary 57.17' 6.0"  Round Culvert   L= 16.7'   Ke= 0.500   
Inlet / Outlet Invert= 57.17' / 57.00'   S= 0.0102 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=0.11 cfs @ 12.08 hrs  HW=57.38'  TW=57.05'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.11 cfs @ 2.07 fps)
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Summary for Pond CB B: CB B

[57] Hint: Peaked at 57.05' (Flood elevation advised)

Inflow Area = 0.029 ac, 11.30% Impervious,  Inflow Depth > 3.00"    for  10 yr event
Inflow = 0.11 cfs @ 12.08 hrs,  Volume= 0.007 af
Outflow = 0.11 cfs @ 12.08 hrs,  Volume= 0.007 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.11 cfs @ 12.08 hrs,  Volume= 0.007 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 57.05' @ 12.08 hrs

Device Routing     Invert Outlet Devices

#1 Primary 56.83' 6.0"  Round Culvert   L= 82.0'   Ke= 0.500   
Inlet / Outlet Invert= 56.83' / 56.00'   S= 0.0101 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=0.11 cfs @ 12.08 hrs  HW=57.05'  TW=56.50'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.11 cfs @ 1.90 fps)
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Summary for Pond CB C: CB C

[57] Hint: Peaked at 56.30' (Flood elevation advised)

Inflow Area = 0.078 ac, 60.46% Impervious,  Inflow Depth > 4.02"    for  10 yr event
Inflow = 0.36 cfs @ 12.09 hrs,  Volume= 0.026 af
Outflow = 0.36 cfs @ 12.09 hrs,  Volume= 0.026 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.36 cfs @ 12.09 hrs,  Volume= 0.026 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 56.30' @ 12.09 hrs

Device Routing     Invert Outlet Devices

#1 Primary 55.90' 6.0"  Round Culvert   L= 9.0'   Ke= 0.500   
Inlet / Outlet Invert= 55.90' / 55.70'   S= 0.0222 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=0.36 cfs @ 12.09 hrs  HW=56.30'  TW=55.76'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.36 cfs @ 2.15 fps)
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Summary for Pond ITA: Inf. Trench A

Inflow Area = 0.029 ac, 11.30% Impervious,  Inflow Depth > 3.01"    for  10 yr event
Inflow = 0.11 cfs @ 12.08 hrs,  Volume= 0.007 af
Outflow = 0.11 cfs @ 12.08 hrs,  Volume= 0.007 af,  Atten= 0%,  Lag= 0.4 min
Primary = 0.11 cfs @ 12.08 hrs,  Volume= 0.007 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 57.50' @ 12.08 hrs   Surf.Area= 0.001 ac   Storage= 0.000 af

Plug-Flow detention time= 2.7 min calculated for 0.007 af (100% of inflow)
Center-of-Mass det. time= 1.7 min ( 827.5 - 825.8 )

Volume Invert Avail.Storage Storage Description

#1 57.25' 0.001 af 2.00'W x 24.00'L x 3.25'H Prismatoid
0.004 af Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices

#1 Primary 57.25' 6.0"  Round Culvert   L= 1.0'   Ke= 0.500   
Inlet / Outlet Invert= 57.25' / 57.25'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

#2 Secondary 59.40' 24.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  2.85  
3.07  3.20  3.32   

Primary OutFlow  Max=0.11 cfs @ 12.08 hrs  HW=57.50'  TW=57.38'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.11 cfs @ 1.59 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=57.25'  TW=57.17'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond ITA: Inf. Trench A
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Summary for Pond ITB: Inf. Trench B

Inflow Area = 0.078 ac, 60.46% Impervious,  Inflow Depth > 4.03"    for  10 yr event
Inflow = 0.37 cfs @ 12.07 hrs,  Volume= 0.026 af
Outflow = 0.36 cfs @ 12.09 hrs,  Volume= 0.026 af,  Atten= 2%,  Lag= 1.0 min
Primary = 0.36 cfs @ 12.09 hrs,  Volume= 0.026 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 56.50' @ 12.09 hrs   Surf.Area= 0.004 ac   Storage= 0.001 af

Plug-Flow detention time= 5.3 min calculated for 0.026 af (100% of inflow)
Center-of-Mass det. time= 3.6 min ( 795.3 - 791.7 )

Volume Invert Avail.Storage Storage Description

#1 56.00' 0.005 af 2.00'W x 82.00'L x 3.00'H Prismatoid
0.011 af Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices

#1 Primary 56.00' 6.0"  Round Culvert   L= 1.0'   Ke= 0.500   
Inlet / Outlet Invert= 56.00' / 56.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

#2 Secondary 58.90' 96.5' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  2.85  
3.07  3.20  3.32   

Primary OutFlow  Max=0.36 cfs @ 12.09 hrs  HW=56.50'  TW=56.30'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.36 cfs @ 2.28 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.00'  TW=55.90'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond ITB: Inf. Trench B
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Summary for Pond PP: Pervious Pavement

Inflow Area = 0.879 ac, 23.23% Impervious,  Inflow Depth > 3.17"    for  10 yr event
Inflow = 2.59 cfs @ 12.09 hrs,  Volume= 0.233 af
Outflow = 1.99 cfs @ 12.25 hrs,  Volume= 0.231 af,  Atten= 23%,  Lag= 9.2 min
Primary = 1.99 cfs @ 12.25 hrs,  Volume= 0.231 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 56.26' @ 12.19 hrs   Surf.Area= 2,718 sf   Storage= 1,365 cf

Plug-Flow detention time= 15.6 min calculated for 0.231 af (99% of inflow)
Center-of-Mass det. time= 11.2 min ( 845.4 - 834.2 )

Volume Invert Avail.Storage Storage Description

#1 55.00' 2,147 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

55.00 2,718 0.0 0 0
55.01 2,718 40.0 11 11
56.42 2,718 40.0 1,533 1,544
56.43 2,718 15.0 4 1,548
56.67 2,718 15.0 98 1,646
56.68 2,718 5.0 1 1,647
57.33 2,718 5.0 88 1,735
57.34 2,718 30.0 8 1,744
57.67 2,718 30.0 269 2,013
57.68 2,718 15.0 4 2,017
58.00 2,718 15.0 130 2,147

Device Routing     Invert Outlet Devices

#1 Primary 55.00' 10.0"  Round Culvert X 2.00   L= 10.0'   Ke= 0.500   
Inlet / Outlet Invert= 55.00' / 54.85'   S= 0.0150 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.55 sf   

#2 Secondary 57.90' 20.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  3.30  
3.31  3.32   

Primary OutFlow  Max=1.99 cfs @ 12.25 hrs  HW=56.20'  TW=56.06'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.99 cfs @ 1.83 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=55.00'  TW=54.69'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond PP: Pervious Pavement
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Summary for Pond RG: Rain Garden

Inflow Area = 0.753 ac, 19.38% Impervious,  Inflow Depth > 3.29"    for  10 yr event
Inflow = 2.93 cfs @ 12.08 hrs,  Volume= 0.207 af
Outflow = 2.58 cfs @ 12.09 hrs,  Volume= 0.206 af,  Atten= 12%,  Lag= 0.5 min
Primary = 2.58 cfs @ 12.09 hrs,  Volume= 0.206 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 56.31' @ 12.17 hrs   Surf.Area= 607 sf   Storage= 270 cf

Plug-Flow detention time= 3.1 min calculated for 0.206 af (100% of inflow)
Center-of-Mass det. time= 2.2 min ( 821.1 - 818.9 )

Volume Invert Avail.Storage Storage Description

#1 55.20' 811 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet) (sq-ft)

55.20 607 0.0 0 0 607
55.21 607 40.0 2 2 608
56.50 607 40.0 313 316 721
56.51 400 100.0 5 321 928
57.00 607 100.0 245 566 1,138
57.35 800 100.0 245 811 1,334

Device Routing     Invert Outlet Devices

#1 Secondary 56.90' 8.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  2.85  
3.07  3.20  3.32   

#2 Primary 55.20' 10.0"  Round Culvert X 3.00   L= 5.0'   Ke= 0.500   
Inlet / Outlet Invert= 55.20' / 55.15'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.55 sf   

Primary OutFlow  Max=2.63 cfs @ 12.09 hrs  HW=56.13'  TW=56.01'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 2.63 cfs @ 1.61 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=55.20'  TW=54.69'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond RG: Rain Garden
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Summary for Pond SDP: Stone Det. Pond

[90] Warning: Qout>Qin may require smaller dt or Finer Routing

Inflow Area = 1.345 ac, 21.36% Impervious,  Inflow Depth > 3.17"    for  10 yr event
Inflow = 3.00 cfs @ 12.16 hrs,  Volume= 0.355 af
Outflow = 3.06 cfs @ 12.20 hrs,  Volume= 0.354 af,  Atten= 0%,  Lag= 2.3 min
Primary = 3.06 cfs @ 12.20 hrs,  Volume= 0.354 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 56.14' @ 12.17 hrs   Surf.Area= 767 sf   Storage= 443 cf

Plug-Flow detention time= 4.5 min calculated for 0.354 af (100% of inflow)
Center-of-Mass det. time= 3.1 min ( 840.3 - 837.1 )

Volume Invert Avail.Storage Storage Description

#1 54.69' 2,499 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

54.69 1 0.0 0 0
54.70 767 40.0 2 2
56.50 767 40.0 552 554
56.51 767 100.0 8 561
57.00 1,140 100.0 467 1,029
58.00 1,800 100.0 1,470 2,499

Device Routing     Invert Outlet Devices

#1 Primary 54.70' 15.0"  Round Culvert   L= 15.0'   Ke= 0.500   
Inlet / Outlet Invert= 54.70' / 54.50'   S= 0.0133 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

#2 Secondary 57.25' 5.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  3.30  
3.31  3.32   

#3 Device 1 54.70' 14.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=3.06 cfs @ 12.20 hrs  HW=56.12'  TW=55.76'   (Dynamic Tailwater)
1=Culvert  (Passes 3.06 cfs of 3.51 cfs potential flow)

3=Orifice/Grate  (Orifice Controls 3.06 cfs @ 2.86 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=54.69'  TW=54.25'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)



Type III 24-hr  10 yr Rainfall=5.57"Saratoga Way Post 1-7-2021
  Printed  1/7/2021Prepared by Ross Engineering

Page 94HydroCAD® 10.00-25  s/n 02051  © 2019 HydroCAD Software Solutions LLC

Pond SDP: Stone Det. Pond
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=20,610 sf   18.76% Impervious   Runoff Depth>4.64"Subcatchment 1S: SW
   Tc=5.0 min   CN=79   Runoff=2.65 cfs  0.183 af

Runoff Area=20,291 sf   17.84% Impervious   Runoff Depth>4.52"Subcatchment 2S: N
   Flow Length=278'   Tc=6.1 min   CN=78   Runoff=2.45 cfs  0.176 af

Runoff Area=32,810 sf   19.38% Impervious   Runoff Depth>4.63"Subcatchment 3S: N
   Flow Length=279'   Tc=5.8 min   CN=79   Runoff=4.10 cfs  0.291 af

Runoff Area=2,140 sf   89.72% Impervious   Runoff Depth>6.11"Subcatchment 4S: S House Roof
   Tc=5.0 min   CN=92   Runoff=0.34 cfs  0.025 af

Runoff Area=1,274 sf   11.30% Impervious   Runoff Depth>4.31"Subcatchment 5S: SE
   Tc=5.0 min   CN=76   Runoff=0.15 cfs  0.010 af

Runoff Area=1,920 sf   100.00% Impervious   Runoff Depth>6.59"Subcatchment 6S: N Roof
   Tc=200.0 min   CN=98   Runoff=0.06 cfs  0.024 af

Runoff Area=3,567 sf   17.33% Impervious   Runoff Depth>1.83"Subcatchment 7S: N
   Tc=200.0 min   CN=53   Runoff=0.03 cfs  0.013 af

   Inflow=6.09 cfs  0.718 afReach AP1: AP1
   Outflow=6.09 cfs  0.718 af

Peak Elev=56.12'  Storage=456 cf   Inflow=6.23 cfs  0.718 afPond 1P: 18" Culvert
18.0"  Round Culvert  n=0.012  L=88.0'  S=0.0017 '/'   Outflow=6.09 cfs  0.718 af

Peak Elev=57.42'   Inflow=0.15 cfs  0.010 afPond CB A: CB A
6.0"  Round Culvert  n=0.012  L=16.7'  S=0.0102 '/'   Outflow=0.15 cfs  0.010 af

Peak Elev=57.11'   Inflow=0.15 cfs  0.010 afPond CB B: CB B
6.0"  Round Culvert  n=0.012  L=82.0'  S=0.0101 '/'   Outflow=0.15 cfs  0.010 af

Peak Elev=56.39'   Inflow=0.47 cfs  0.035 afPond CB C: CB C
6.0"  Round Culvert  n=0.012  L=9.0'  S=0.0222 '/'   Outflow=0.47 cfs  0.035 af

Peak Elev=57.55'  Storage=0.000 af   Inflow=0.15 cfs  0.010 afPond ITA: Inf. Trench A
   Primary=0.15 cfs  0.010 af   Secondary=0.00 cfs  0.000 af   Outflow=0.15 cfs  0.010 af

Peak Elev=56.63'  Storage=0.001 af   Inflow=0.49 cfs  0.035 afPond ITB: Inf. Trench B
   Primary=0.47 cfs  0.035 af   Secondary=0.00 cfs  0.000 af   Outflow=0.47 cfs  0.035 af

Peak Elev=56.91'  Storage=1,679 cf   Inflow=3.43 cfs  0.324 afPond PP: Pervious Pavement
   Primary=2.45 cfs  0.322 af   Secondary=0.00 cfs  0.000 af   Outflow=2.45 cfs  0.322 af

Peak Elev=56.99'  Storage=560 cf   Inflow=4.10 cfs  0.291 afPond RG: Rain Garden
   Primary=3.42 cfs  0.287 af   Secondary=0.56 cfs  0.003 af   Outflow=3.42 cfs  0.291 af
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Peak Elev=56.75'  Storage=786 cf   Inflow=4.79 cfs  0.501 afPond SDP: Stone Det. Pond
   Primary=4.17 cfs  0.500 af   Secondary=0.00 cfs  0.000 af   Outflow=4.17 cfs  0.500 af

Total Runoff Area = 1.897 ac   Runoff Volume = 0.722 af   Average Runoff Depth = 4.57"
77.67% Pervious = 1.473 ac     22.33% Impervious = 0.423 ac
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Summary for Subcatchment 1S: SW

Runoff = 2.65 cfs @ 12.07 hrs,  Volume= 0.183 af,  Depth> 4.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 yr Rainfall=7.06"

Area (sf) CN Description

17,964 79 1 acre lots, 20% imp, HSG C
* 220 98 deck, HSG C
* 54 98 retaining wall, HSG C

2,372 74 >75% Grass cover, Good, HSG C

20,610 79 Weighted Average
16,743 81.24% Pervious Area
3,867 18.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S: SW

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 yr Rainfall=7.06"

Runoff Area=20,610 sf

Runoff Volume=0.183 af

Runoff Depth>4.64"

Tc=5.0 min

CN=79

2.65 cfs
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Summary for Subcatchment 2S: N

Runoff = 2.45 cfs @ 12.09 hrs,  Volume= 0.176 af,  Depth> 4.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 yr Rainfall=7.06"

Area (sf) CN Description

18,097 79 1 acre lots, 20% imp, HSG C
1,486 74 >75% Grass cover, Good, HSG C

* 708 55 Stone Detention Pond, HSG C

20,291 78 Weighted Average
16,672 82.16% Pervious Area
3,619 17.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.2 50 0.0200 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.68"

0.9 228 0.0750 4.11 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.1 278 Total

Subcatchment 2S: N

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 yr Rainfall=7.06"

Runoff Area=20,291 sf

Runoff Volume=0.176 af

Runoff Depth>4.52"

Flow Length=278'

Tc=6.1 min

CN=78

2.45 cfs
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Summary for Subcatchment 3S: N

Runoff = 4.10 cfs @ 12.08 hrs,  Volume= 0.291 af,  Depth> 4.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 yr Rainfall=7.06"

Area (sf) CN Description

31,402 79 1 acre lots, 20% imp, HSG C
1,329 74 >75% Grass cover, Good, HSG C

* 79 98 Retaining Wall, HSG C

32,810 79 Weighted Average
26,451 80.62% Pervious Area
6,359 19.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.8 50 0.0250 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.68"

1.0 229 0.0600 3.67 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

5.8 279 Total

Subcatchment 3S: N

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 yr Rainfall=7.06"

Runoff Area=32,810 sf

Runoff Volume=0.291 af

Runoff Depth>4.63"

Flow Length=279'

Tc=5.8 min

CN=79

4.10 cfs
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Summary for Subcatchment 4S: S House Roof

Runoff = 0.34 cfs @ 12.07 hrs,  Volume= 0.025 af,  Depth> 6.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 yr Rainfall=7.06"

Area (sf) CN Description

1,920 98 Roofs, HSG C
* 220 41 Infiltration Trench, HSG C

2,140 92 Weighted Average
220 10.28% Pervious Area

1,920 89.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 4S: S House Roof

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 yr Rainfall=7.06"

Runoff Area=2,140 sf

Runoff Volume=0.025 af

Runoff Depth>6.11"

Tc=5.0 min

CN=92

0.34 cfs
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Summary for Subcatchment 5S: SE

Runoff = 0.15 cfs @ 12.07 hrs,  Volume= 0.010 af,  Depth> 4.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 yr Rainfall=7.06"

Area (sf) CN Description

1,082 74 >75% Grass cover, Good, HSG C
* 144 98 Deck, HSG C
* 48 48 Infiltration Trench, HSG C

1,274 76 Weighted Average
1,130 88.70% Pervious Area

144 11.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 5S: SE

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 yr Rainfall=7.06"

Runoff Area=1,274 sf

Runoff Volume=0.010 af

Runoff Depth>4.31"

Tc=5.0 min

CN=76

0.15 cfs
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Summary for Subcatchment 6S: N Roof

Runoff = 0.06 cfs @ 14.45 hrs,  Volume= 0.024 af,  Depth> 6.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 yr Rainfall=7.06"

Area (sf) CN Description

1,920 98 Roofs, HSG C

1,920 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

200.0 Direct Entry, 

Subcatchment 6S: N Roof

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 yr Rainfall=7.06"

Runoff Area=1,920 sf

Runoff Volume=0.024 af

Runoff Depth>6.59"

Tc=200.0 min

CN=98

0.06 cfs
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Summary for Subcatchment 7S: N

Runoff = 0.03 cfs @ 14.89 hrs,  Volume= 0.013 af,  Depth> 1.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 yr Rainfall=7.06"

Area (sf) CN Description

618 98 Paved parking, HSG C
231 74 >75% Grass cover, Good, HSG C

* 2,718 41 Pervious Pavement, HSG C

3,567 53 Weighted Average
2,949 82.67% Pervious Area

618 17.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

200.0 Direct Entry, 

Subcatchment 7S: N

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 yr Rainfall=7.06"

Runoff Area=3,567 sf

Runoff Volume=0.013 af

Runoff Depth>1.83"

Tc=200.0 min

CN=53

0.03 cfs
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Summary for Reach AP1: AP1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.897 ac, 22.33% Impervious,  Inflow Depth > 4.54"    for  25 yr event
Inflow = 6.09 cfs @ 12.15 hrs,  Volume= 0.718 af
Outflow = 6.09 cfs @ 12.15 hrs,  Volume= 0.718 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3

Reach AP1: AP1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.897 ac
6.09 cfs

6.09 cfs
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Summary for Pond 1P: 18" Culvert

Inflow Area = 1.897 ac, 22.33% Impervious,  Inflow Depth > 4.54"    for  25 yr event
Inflow = 6.23 cfs @ 12.11 hrs,  Volume= 0.718 af
Outflow = 6.09 cfs @ 12.15 hrs,  Volume= 0.718 af,  Atten= 2%,  Lag= 2.3 min
Primary = 6.09 cfs @ 12.15 hrs,  Volume= 0.718 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 56.12' @ 12.15 hrs   Surf.Area= 450 sf   Storage= 456 cf

Plug-Flow detention time= 1.6 min calculated for 0.717 af (100% of inflow)
Center-of-Mass det. time= 1.2 min ( 824.3 - 823.1 )

Volume Invert Avail.Storage Storage Description

#1 54.25' 957 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

54.25 20 20.0 0 0 20
55.00 235 90.0 81 81 634
56.00 420 115.0 323 404 1,055
57.00 698 147.0 553 957 1,735

Device Routing     Invert Outlet Devices

#1 Primary 54.42' 18.0"  Round Culvert   L= 88.0'   Ke= 0.500   
Inlet / Outlet Invert= 54.42' / 54.27'   S= 0.0017 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=6.09 cfs @ 12.15 hrs  HW=56.12'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 6.09 cfs @ 3.80 fps)
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Pond 1P: 18" Culvert

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.897 ac

Peak Elev=56.12'

Storage=456 cf

18.0"

Round Culvert

n=0.012

L=88.0'

S=0.0017 '/'

6.23 cfs

6.09 cfs
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Summary for Pond CB A: CB A

[57] Hint: Peaked at 57.42' (Flood elevation advised)

Inflow Area = 0.029 ac, 11.30% Impervious,  Inflow Depth > 4.30"    for  25 yr event
Inflow = 0.15 cfs @ 12.08 hrs,  Volume= 0.010 af
Outflow = 0.15 cfs @ 12.08 hrs,  Volume= 0.010 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.15 cfs @ 12.08 hrs,  Volume= 0.010 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 57.42' @ 12.08 hrs

Device Routing     Invert Outlet Devices

#1 Primary 57.17' 6.0"  Round Culvert   L= 16.7'   Ke= 0.500   
Inlet / Outlet Invert= 57.17' / 57.00'   S= 0.0102 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=0.15 cfs @ 12.08 hrs  HW=57.42'  TW=57.11'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.15 cfs @ 2.25 fps)

Pond CB A: CB A
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Primary

Hydrograph

Time  (hours)
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Inflow Area=0.029 ac

Peak Elev=57.42'

6.0"

Round Culvert

n=0.012

L=16.7'

S=0.0102 '/'

0.15 cfs
0.15 cfs
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Summary for Pond CB B: CB B

[57] Hint: Peaked at 57.11' (Flood elevation advised)

Inflow Area = 0.029 ac, 11.30% Impervious,  Inflow Depth > 4.30"    for  25 yr event
Inflow = 0.15 cfs @ 12.08 hrs,  Volume= 0.010 af
Outflow = 0.15 cfs @ 12.08 hrs,  Volume= 0.010 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.15 cfs @ 12.08 hrs,  Volume= 0.010 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 57.11' @ 12.09 hrs

Device Routing     Invert Outlet Devices

#1 Primary 56.83' 6.0"  Round Culvert   L= 82.0'   Ke= 0.500   
Inlet / Outlet Invert= 56.83' / 56.00'   S= 0.0101 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=0.15 cfs @ 12.08 hrs  HW=57.11'  TW=56.62'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.15 cfs @ 1.98 fps)

Pond CB B: CB B

Inflow

Primary

Hydrograph

Time  (hours)
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Inflow Area=0.029 ac

Peak Elev=57.11'

6.0"

Round Culvert

n=0.012

L=82.0'

S=0.0101 '/'

0.15 cfs
0.15 cfs
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Summary for Pond CB C: CB C

[57] Hint: Peaked at 56.39' (Flood elevation advised)

Inflow Area = 0.078 ac, 60.46% Impervious,  Inflow Depth > 5.42"    for  25 yr event
Inflow = 0.47 cfs @ 12.09 hrs,  Volume= 0.035 af
Outflow = 0.47 cfs @ 12.09 hrs,  Volume= 0.035 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.47 cfs @ 12.09 hrs,  Volume= 0.035 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 56.39' @ 12.09 hrs

Device Routing     Invert Outlet Devices

#1 Primary 55.90' 6.0"  Round Culvert   L= 9.0'   Ke= 0.500   
Inlet / Outlet Invert= 55.90' / 55.70'   S= 0.0222 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=0.47 cfs @ 12.09 hrs  HW=56.39'  TW=56.05'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.47 cfs @ 2.38 fps)

Pond CB C: CB C

Inflow

Primary

Hydrograph

Time  (hours)
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Inflow Area=0.078 ac

Peak Elev=56.39'

6.0"

Round Culvert

n=0.012
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0.47 cfs
0.47 cfs
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Summary for Pond ITA: Inf. Trench A

Inflow Area = 0.029 ac, 11.30% Impervious,  Inflow Depth > 4.31"    for  25 yr event
Inflow = 0.15 cfs @ 12.07 hrs,  Volume= 0.010 af
Outflow = 0.15 cfs @ 12.08 hrs,  Volume= 0.010 af,  Atten= 0%,  Lag= 0.4 min
Primary = 0.15 cfs @ 12.08 hrs,  Volume= 0.010 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 57.55' @ 12.08 hrs   Surf.Area= 0.001 ac   Storage= 0.000 af

Plug-Flow detention time= 2.3 min calculated for 0.010 af (100% of inflow)
Center-of-Mass det. time= 1.5 min ( 817.0 - 815.6 )

Volume Invert Avail.Storage Storage Description

#1 57.25' 0.001 af 2.00'W x 24.00'L x 3.25'H Prismatoid
0.004 af Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices

#1 Primary 57.25' 6.0"  Round Culvert   L= 1.0'   Ke= 0.500   
Inlet / Outlet Invert= 57.25' / 57.25'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

#2 Secondary 59.40' 24.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  2.85  
3.07  3.20  3.32   

Primary OutFlow  Max=0.15 cfs @ 12.08 hrs  HW=57.55'  TW=57.42'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.15 cfs @ 1.76 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=57.25'  TW=57.17'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond ITA: Inf. Trench A
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Summary for Pond ITB: Inf. Trench B

Inflow Area = 0.078 ac, 60.46% Impervious,  Inflow Depth > 5.43"    for  25 yr event
Inflow = 0.49 cfs @ 12.07 hrs,  Volume= 0.035 af
Outflow = 0.47 cfs @ 12.09 hrs,  Volume= 0.035 af,  Atten= 5%,  Lag= 1.1 min
Primary = 0.47 cfs @ 12.09 hrs,  Volume= 0.035 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 56.63' @ 12.10 hrs   Surf.Area= 0.004 ac   Storage= 0.001 af

Plug-Flow detention time= 4.6 min calculated for 0.035 af (100% of inflow)
Center-of-Mass det. time= 3.2 min ( 787.8 - 784.6 )

Volume Invert Avail.Storage Storage Description

#1 56.00' 0.005 af 2.00'W x 82.00'L x 3.00'H Prismatoid
0.011 af Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices

#1 Primary 56.00' 6.0"  Round Culvert   L= 1.0'   Ke= 0.500   
Inlet / Outlet Invert= 56.00' / 56.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

#2 Secondary 58.90' 96.5' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  2.85  
3.07  3.20  3.32   

Primary OutFlow  Max=0.46 cfs @ 12.09 hrs  HW=56.63'  TW=56.39'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.46 cfs @ 2.35 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.00'  TW=55.90'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond ITB: Inf. Trench B
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Summary for Pond PP: Pervious Pavement

Inflow Area = 0.879 ac, 23.23% Impervious,  Inflow Depth > 4.42"    for  25 yr event
Inflow = 3.43 cfs @ 12.07 hrs,  Volume= 0.324 af
Outflow = 2.45 cfs @ 12.13 hrs,  Volume= 0.322 af,  Atten= 29%,  Lag= 3.3 min
Primary = 2.45 cfs @ 12.13 hrs,  Volume= 0.322 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 56.91' @ 12.18 hrs   Surf.Area= 2,718 sf   Storage= 1,679 cf

Plug-Flow detention time= 14.6 min calculated for 0.322 af (99% of inflow)
Center-of-Mass det. time= 10.9 min ( 837.7 - 826.8 )

Volume Invert Avail.Storage Storage Description

#1 55.00' 2,147 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

55.00 2,718 0.0 0 0
55.01 2,718 40.0 11 11
56.42 2,718 40.0 1,533 1,544
56.43 2,718 15.0 4 1,548
56.67 2,718 15.0 98 1,646
56.68 2,718 5.0 1 1,647
57.33 2,718 5.0 88 1,735
57.34 2,718 30.0 8 1,744
57.67 2,718 30.0 269 2,013
57.68 2,718 15.0 4 2,017
58.00 2,718 15.0 130 2,147

Device Routing     Invert Outlet Devices

#1 Primary 55.00' 10.0"  Round Culvert X 2.00   L= 10.0'   Ke= 0.500   
Inlet / Outlet Invert= 55.00' / 54.85'   S= 0.0150 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.55 sf   

#2 Secondary 57.90' 20.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  3.30  
3.31  3.32   

Primary OutFlow  Max=2.43 cfs @ 12.13 hrs  HW=56.81'  TW=56.60'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.43 cfs @ 2.23 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=55.00'  TW=54.69'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond PP: Pervious Pavement
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Summary for Pond RG: Rain Garden

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=1)

Inflow Area = 0.753 ac, 19.38% Impervious,  Inflow Depth > 4.63"    for  25 yr event
Inflow = 4.10 cfs @ 12.08 hrs,  Volume= 0.291 af
Outflow = 3.42 cfs @ 12.07 hrs,  Volume= 0.291 af,  Atten= 17%,  Lag= 0.0 min
Primary = 3.42 cfs @ 12.07 hrs,  Volume= 0.287 af
Secondary= 0.56 cfs @ 12.17 hrs,  Volume= 0.003 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 56.99' @ 12.17 hrs   Surf.Area= 603 sf   Storage= 560 cf

Plug-Flow detention time= 3.1 min calculated for 0.290 af (100% of inflow)
Center-of-Mass det. time= 2.3 min ( 811.6 - 809.2 )

Volume Invert Avail.Storage Storage Description

#1 55.20' 811 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet) (sq-ft)

55.20 607 0.0 0 0 607
55.21 607 40.0 2 2 608
56.50 607 40.0 313 316 721
56.51 400 100.0 5 321 928
57.00 607 100.0 245 566 1,138
57.35 800 100.0 245 811 1,334

Device Routing     Invert Outlet Devices

#1 Secondary 56.90' 8.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  2.85  
3.07  3.20  3.32   

#2 Primary 55.20' 10.0"  Round Culvert X 3.00   L= 5.0'   Ke= 0.500   
Inlet / Outlet Invert= 55.20' / 55.15'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.55 sf   

Primary OutFlow  Max=3.48 cfs @ 12.07 hrs  HW=56.48'  TW=56.29'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 3.48 cfs @ 2.13 fps)

Secondary OutFlow  Max=0.56 cfs @ 12.17 hrs  HW=56.99'  TW=56.73'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.56 cfs @ 0.77 fps)
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Pond RG: Rain Garden
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Summary for Pond SDP: Stone Det. Pond

Inflow Area = 1.345 ac, 21.36% Impervious,  Inflow Depth > 4.47"    for  25 yr event
Inflow = 4.79 cfs @ 12.15 hrs,  Volume= 0.501 af
Outflow = 4.17 cfs @ 12.21 hrs,  Volume= 0.500 af,  Atten= 13%,  Lag= 3.6 min
Primary = 4.17 cfs @ 12.21 hrs,  Volume= 0.500 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 56.75' @ 12.19 hrs   Surf.Area= 947 sf   Storage= 786 cf

Plug-Flow detention time= 4.1 min calculated for 0.500 af (100% of inflow)
Center-of-Mass det. time= 3.0 min ( 830.9 - 827.9 )

Volume Invert Avail.Storage Storage Description

#1 54.69' 2,499 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

54.69 1 0.0 0 0
54.70 767 40.0 2 2
56.50 767 40.0 552 554
56.51 767 100.0 8 561
57.00 1,140 100.0 467 1,029
58.00 1,800 100.0 1,470 2,499

Device Routing     Invert Outlet Devices

#1 Primary 54.70' 15.0"  Round Culvert   L= 15.0'   Ke= 0.500   
Inlet / Outlet Invert= 54.70' / 54.50'   S= 0.0133 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

#2 Secondary 57.25' 5.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  3.30  
3.31  3.32   

#3 Device 1 54.70' 14.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=4.17 cfs @ 12.21 hrs  HW=56.73'  TW=56.08'   (Dynamic Tailwater)
1=Culvert  (Passes 4.17 cfs of 4.79 cfs potential flow)

3=Orifice/Grate  (Orifice Controls 4.17 cfs @ 3.90 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=54.69'  TW=54.25'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond SDP: Stone Det. Pond
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=20,610 sf   18.76% Impervious   Runoff Depth>5.91"Subcatchment 1S: SW
   Tc=5.0 min   CN=79   Runoff=3.35 cfs  0.233 af

Runoff Area=20,291 sf   17.84% Impervious   Runoff Depth>5.79"Subcatchment 2S: N
   Flow Length=278'   Tc=6.1 min   CN=78   Runoff=3.12 cfs  0.225 af

Runoff Area=32,810 sf   19.38% Impervious   Runoff Depth>5.91"Subcatchment 3S: N
   Flow Length=279'   Tc=5.8 min   CN=79   Runoff=5.18 cfs  0.371 af

Runoff Area=2,140 sf   89.72% Impervious   Runoff Depth>7.47"Subcatchment 4S: S House Roof
   Tc=5.0 min   CN=92   Runoff=0.41 cfs  0.031 af

Runoff Area=1,274 sf   11.30% Impervious   Runoff Depth>5.56"Subcatchment 5S: SE
   Tc=5.0 min   CN=76   Runoff=0.20 cfs  0.014 af

Runoff Area=1,920 sf   100.00% Impervious   Runoff Depth>7.92"Subcatchment 6S: N Roof
   Tc=200.0 min   CN=98   Runoff=0.07 cfs  0.029 af

Runoff Area=3,567 sf   17.33% Impervious   Runoff Depth>2.67"Subcatchment 7S: N
   Tc=200.0 min   CN=53   Runoff=0.04 cfs  0.018 af

   Inflow=7.16 cfs  0.916 afReach AP1: AP1
   Outflow=7.16 cfs  0.916 af

Peak Elev=56.50'  Storage=647 cf   Inflow=7.59 cfs  0.917 afPond 1P: 18" Culvert
18.0"  Round Culvert  n=0.012  L=88.0'  S=0.0017 '/'   Outflow=7.16 cfs  0.916 af

Peak Elev=57.46'   Inflow=0.20 cfs  0.014 afPond CB A: CB A
6.0"  Round Culvert  n=0.012  L=16.7'  S=0.0102 '/'   Outflow=0.20 cfs  0.014 af

Peak Elev=57.21'   Inflow=0.20 cfs  0.014 afPond CB B: CB B
6.0"  Round Culvert  n=0.012  L=82.0'  S=0.0101 '/'   Outflow=0.20 cfs  0.014 af

Peak Elev=56.74'   Inflow=0.51 cfs  0.044 afPond CB C: CB C
6.0"  Round Culvert  n=0.012  L=9.0'  S=0.0222 '/'   Outflow=0.51 cfs  0.044 af

Peak Elev=57.60'  Storage=0.000 af   Inflow=0.20 cfs  0.014 afPond ITA: Inf. Trench A
   Primary=0.20 cfs  0.014 af   Secondary=0.00 cfs  0.000 af   Outflow=0.20 cfs  0.014 af

Peak Elev=57.00'  Storage=0.001 af   Inflow=0.60 cfs  0.044 afPond ITB: Inf. Trench B
   Primary=0.51 cfs  0.044 af   Secondary=0.00 cfs  0.000 af   Outflow=0.51 cfs  0.044 af

Peak Elev=57.33'  Storage=1,736 cf   Inflow=3.46 cfs  0.367 afPond PP: Pervious Pavement
   Primary=2.58 cfs  0.365 af   Secondary=0.00 cfs  0.000 af   Outflow=2.58 cfs  0.365 af

Peak Elev=57.34'  Storage=802 cf   Inflow=5.18 cfs  0.371 afPond RG: Rain Garden
   Primary=3.45 cfs  0.320 af   Secondary=2.66 cfs  0.051 af   Outflow=4.40 cfs  0.371 af
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Peak Elev=57.31'  Storage=1,489 cf   Inflow=7.20 cfs  0.641 afPond SDP: Stone Det. Pond
   Primary=4.83 cfs  0.638 af   Secondary=0.22 cfs  0.001 af   Outflow=4.89 cfs  0.640 af

Total Runoff Area = 1.897 ac   Runoff Volume = 0.921 af   Average Runoff Depth = 5.83"
77.67% Pervious = 1.473 ac     22.33% Impervious = 0.423 ac
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Summary for Subcatchment 1S: SW

Runoff = 3.35 cfs @ 12.07 hrs,  Volume= 0.233 af,  Depth> 5.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50 yr Rainfall=8.44"

Area (sf) CN Description

17,964 79 1 acre lots, 20% imp, HSG C
* 220 98 deck, HSG C
* 54 98 retaining wall, HSG C

2,372 74 >75% Grass cover, Good, HSG C

20,610 79 Weighted Average
16,743 81.24% Pervious Area
3,867 18.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S: SW
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Summary for Subcatchment 2S: N

Runoff = 3.12 cfs @ 12.09 hrs,  Volume= 0.225 af,  Depth> 5.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50 yr Rainfall=8.44"

Area (sf) CN Description

18,097 79 1 acre lots, 20% imp, HSG C
1,486 74 >75% Grass cover, Good, HSG C

* 708 55 Stone Detention Pond, HSG C

20,291 78 Weighted Average
16,672 82.16% Pervious Area
3,619 17.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.2 50 0.0200 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.68"

0.9 228 0.0750 4.11 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.1 278 Total

Subcatchment 2S: N
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Summary for Subcatchment 3S: N

Runoff = 5.18 cfs @ 12.08 hrs,  Volume= 0.371 af,  Depth> 5.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50 yr Rainfall=8.44"

Area (sf) CN Description

31,402 79 1 acre lots, 20% imp, HSG C
1,329 74 >75% Grass cover, Good, HSG C

* 79 98 Retaining Wall, HSG C

32,810 79 Weighted Average
26,451 80.62% Pervious Area
6,359 19.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.8 50 0.0250 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.68"

1.0 229 0.0600 3.67 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

5.8 279 Total

Subcatchment 3S: N
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Type III 24-hr

50 yr Rainfall=8.44"

Runoff Area=32,810 sf

Runoff Volume=0.371 af

Runoff Depth>5.91"

Flow Length=279'

Tc=5.8 min

CN=79

5.18 cfs
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Summary for Subcatchment 4S: S House Roof

Runoff = 0.41 cfs @ 12.07 hrs,  Volume= 0.031 af,  Depth> 7.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50 yr Rainfall=8.44"

Area (sf) CN Description

1,920 98 Roofs, HSG C
* 220 41 Infiltration Trench, HSG C

2,140 92 Weighted Average
220 10.28% Pervious Area

1,920 89.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 4S: S House Roof
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Type III 24-hr

50 yr Rainfall=8.44"

Runoff Area=2,140 sf

Runoff Volume=0.031 af

Runoff Depth>7.47"

Tc=5.0 min

CN=92

0.41 cfs
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Summary for Subcatchment 5S: SE

Runoff = 0.20 cfs @ 12.07 hrs,  Volume= 0.014 af,  Depth> 5.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50 yr Rainfall=8.44"

Area (sf) CN Description

1,082 74 >75% Grass cover, Good, HSG C
* 144 98 Deck, HSG C
* 48 48 Infiltration Trench, HSG C

1,274 76 Weighted Average
1,130 88.70% Pervious Area

144 11.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 5S: SE

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

50 yr Rainfall=8.44"

Runoff Area=1,274 sf

Runoff Volume=0.014 af

Runoff Depth>5.56"

Tc=5.0 min

CN=76

0.20 cfs
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Summary for Subcatchment 6S: N Roof

Runoff = 0.07 cfs @ 14.45 hrs,  Volume= 0.029 af,  Depth> 7.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50 yr Rainfall=8.44"

Area (sf) CN Description

1,920 98 Roofs, HSG C

1,920 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

200.0 Direct Entry, 

Subcatchment 6S: N Roof

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

50 yr Rainfall=8.44"

Runoff Area=1,920 sf

Runoff Volume=0.029 af

Runoff Depth>7.92"

Tc=200.0 min

CN=98

0.07 cfs
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Summary for Subcatchment 7S: N

Runoff = 0.04 cfs @ 14.89 hrs,  Volume= 0.018 af,  Depth> 2.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50 yr Rainfall=8.44"

Area (sf) CN Description

618 98 Paved parking, HSG C
231 74 >75% Grass cover, Good, HSG C

* 2,718 41 Pervious Pavement, HSG C

3,567 53 Weighted Average
2,949 82.67% Pervious Area

618 17.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

200.0 Direct Entry, 

Subcatchment 7S: N

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

50 yr Rainfall=8.44"

Runoff Area=3,567 sf

Runoff Volume=0.018 af

Runoff Depth>2.67"

Tc=200.0 min

CN=53

0.04 cfs
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Summary for Reach AP1: AP1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.897 ac, 22.33% Impervious,  Inflow Depth > 5.80"    for  50 yr event
Inflow = 7.16 cfs @ 12.16 hrs,  Volume= 0.916 af
Outflow = 7.16 cfs @ 12.16 hrs,  Volume= 0.916 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3

Reach AP1: AP1
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Inflow Area=1.897 ac
7.16 cfs

7.16 cfs
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Summary for Pond 1P: 18" Culvert

Inflow Area = 1.897 ac, 22.33% Impervious,  Inflow Depth > 5.80"    for  50 yr event
Inflow = 7.59 cfs @ 12.10 hrs,  Volume= 0.917 af
Outflow = 7.16 cfs @ 12.16 hrs,  Volume= 0.916 af,  Atten= 6%,  Lag= 3.3 min
Primary = 7.16 cfs @ 12.16 hrs,  Volume= 0.916 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 56.50' @ 12.16 hrs   Surf.Area= 551 sf   Storage= 647 cf

Plug-Flow detention time= 1.6 min calculated for 0.916 af (100% of inflow)
Center-of-Mass det. time= 1.2 min ( 818.0 - 816.7 )

Volume Invert Avail.Storage Storage Description

#1 54.25' 957 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

54.25 20 20.0 0 0 20
55.00 235 90.0 81 81 634
56.00 420 115.0 323 404 1,055
57.00 698 147.0 553 957 1,735

Device Routing     Invert Outlet Devices

#1 Primary 54.42' 18.0"  Round Culvert   L= 88.0'   Ke= 0.500   
Inlet / Outlet Invert= 54.42' / 54.27'   S= 0.0017 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=7.16 cfs @ 12.16 hrs  HW=56.50'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 7.16 cfs @ 4.05 fps)
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Pond 1P: 18" Culvert

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.897 ac

Peak Elev=56.50'

Storage=647 cf

18.0"

Round Culvert

n=0.012

L=88.0'

S=0.0017 '/'

7.59 cfs

7.16 cfs
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Summary for Pond CB A: CB A

[57] Hint: Peaked at 57.46' (Flood elevation advised)

Inflow Area = 0.029 ac, 11.30% Impervious,  Inflow Depth > 5.55"    for  50 yr event
Inflow = 0.20 cfs @ 12.08 hrs,  Volume= 0.014 af
Outflow = 0.20 cfs @ 12.08 hrs,  Volume= 0.014 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.20 cfs @ 12.08 hrs,  Volume= 0.014 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 57.46' @ 12.08 hrs

Device Routing     Invert Outlet Devices

#1 Primary 57.17' 6.0"  Round Culvert   L= 16.7'   Ke= 0.500   
Inlet / Outlet Invert= 57.17' / 57.00'   S= 0.0102 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=0.20 cfs @ 12.08 hrs  HW=57.46'  TW=57.18'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.20 cfs @ 2.37 fps)

Pond CB A: CB A

Inflow

Primary

Hydrograph

Time  (hours)

2423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

0.21

0.2

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Inflow Area=0.029 ac

Peak Elev=57.46'

6.0"

Round Culvert

n=0.012

L=16.7'

S=0.0102 '/'

0.20 cfs
0.20 cfs
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Summary for Pond CB B: CB B

[57] Hint: Peaked at 57.21' (Flood elevation advised)

Inflow Area = 0.029 ac, 11.30% Impervious,  Inflow Depth > 5.55"    for  50 yr event
Inflow = 0.20 cfs @ 12.08 hrs,  Volume= 0.014 af
Outflow = 0.20 cfs @ 12.08 hrs,  Volume= 0.014 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.20 cfs @ 12.08 hrs,  Volume= 0.014 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 57.21' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 56.83' 6.0"  Round Culvert   L= 82.0'   Ke= 0.500   
Inlet / Outlet Invert= 56.83' / 56.00'   S= 0.0101 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=0.20 cfs @ 12.08 hrs  HW=57.18'  TW=56.82'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.20 cfs @ 1.86 fps)

Pond CB B: CB B
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Inflow Area=0.029 ac
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Summary for Pond CB C: CB C

[57] Hint: Peaked at 56.74' (Flood elevation advised)

Inflow Area = 0.078 ac, 60.46% Impervious,  Inflow Depth > 6.74"    for  50 yr event
Inflow = 0.51 cfs @ 12.08 hrs,  Volume= 0.044 af
Outflow = 0.51 cfs @ 12.08 hrs,  Volume= 0.044 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.51 cfs @ 12.08 hrs,  Volume= 0.044 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 56.74' @ 12.14 hrs

Device Routing     Invert Outlet Devices

#1 Primary 55.90' 6.0"  Round Culvert   L= 9.0'   Ke= 0.500   
Inlet / Outlet Invert= 55.90' / 55.70'   S= 0.0222 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=0.51 cfs @ 12.08 hrs  HW=56.54'  TW=56.25'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.51 cfs @ 2.58 fps)

Pond CB C: CB C
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Peak Elev=56.74'

6.0"

Round Culvert

n=0.012

L=9.0'

S=0.0222 '/'

0.51 cfs
0.51 cfs



Type III 24-hr  50 yr Rainfall=8.44"Saratoga Way Post 1-7-2021
  Printed  1/7/2021Prepared by Ross Engineering

Page 135HydroCAD® 10.00-25  s/n 02051  © 2019 HydroCAD Software Solutions LLC

Summary for Pond ITA: Inf. Trench A

Inflow Area = 0.029 ac, 11.30% Impervious,  Inflow Depth > 5.56"    for  50 yr event
Inflow = 0.20 cfs @ 12.07 hrs,  Volume= 0.014 af
Outflow = 0.20 cfs @ 12.08 hrs,  Volume= 0.014 af,  Atten= 0%,  Lag= 0.3 min
Primary = 0.20 cfs @ 12.08 hrs,  Volume= 0.014 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 57.60' @ 12.08 hrs   Surf.Area= 0.001 ac   Storage= 0.000 af

Plug-Flow detention time= 2.0 min calculated for 0.014 af (100% of inflow)
Center-of-Mass det. time= 1.3 min ( 809.7 - 808.3 )

Volume Invert Avail.Storage Storage Description

#1 57.25' 0.001 af 2.00'W x 24.00'L x 3.25'H Prismatoid
0.004 af Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices

#1 Primary 57.25' 6.0"  Round Culvert   L= 1.0'   Ke= 0.500   
Inlet / Outlet Invert= 57.25' / 57.25'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

#2 Secondary 59.40' 24.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  2.85  
3.07  3.20  3.32   

Primary OutFlow  Max=0.20 cfs @ 12.08 hrs  HW=57.60'  TW=57.46'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.20 cfs @ 1.89 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=57.25'  TW=57.17'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond ITA: Inf. Trench A
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Summary for Pond ITB: Inf. Trench B

Inflow Area = 0.078 ac, 60.46% Impervious,  Inflow Depth > 6.76"    for  50 yr event
Inflow = 0.60 cfs @ 12.07 hrs,  Volume= 0.044 af
Outflow = 0.51 cfs @ 12.08 hrs,  Volume= 0.044 af,  Atten= 16%,  Lag= 0.4 min
Primary = 0.51 cfs @ 12.08 hrs,  Volume= 0.044 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 57.00' @ 12.13 hrs   Surf.Area= 0.004 ac   Storage= 0.001 af

Plug-Flow detention time= 4.3 min calculated for 0.044 af (100% of inflow)
Center-of-Mass det. time= 3.0 min ( 782.6 - 779.6 )

Volume Invert Avail.Storage Storage Description

#1 56.00' 0.005 af 2.00'W x 82.00'L x 3.00'H Prismatoid
0.011 af Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices

#1 Primary 56.00' 6.0"  Round Culvert   L= 1.0'   Ke= 0.500   
Inlet / Outlet Invert= 56.00' / 56.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

#2 Secondary 58.90' 96.5' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  2.85  
3.07  3.20  3.32   

Primary OutFlow  Max=0.51 cfs @ 12.08 hrs  HW=56.83'  TW=56.54'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.51 cfs @ 2.59 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.00'  TW=55.90'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond ITB: Inf. Trench B
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Summary for Pond PP: Pervious Pavement

Inflow Area = 0.879 ac, 23.23% Impervious,  Inflow Depth > 5.01"    for  50 yr event
Inflow = 3.46 cfs @ 12.04 hrs,  Volume= 0.367 af
Outflow = 2.58 cfs @ 12.08 hrs,  Volume= 0.365 af,  Atten= 26%,  Lag= 2.3 min
Primary = 2.58 cfs @ 12.08 hrs,  Volume= 0.365 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 57.33' @ 12.20 hrs   Surf.Area= 2,718 sf   Storage= 1,736 cf

Plug-Flow detention time= 15.3 min calculated for 0.365 af (99% of inflow)
Center-of-Mass det. time= 11.7 min ( 843.9 - 832.2 )

Volume Invert Avail.Storage Storage Description

#1 55.00' 2,147 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

55.00 2,718 0.0 0 0
55.01 2,718 40.0 11 11
56.42 2,718 40.0 1,533 1,544
56.43 2,718 15.0 4 1,548
56.67 2,718 15.0 98 1,646
56.68 2,718 5.0 1 1,647
57.33 2,718 5.0 88 1,735
57.34 2,718 30.0 8 1,744
57.67 2,718 30.0 269 2,013
57.68 2,718 15.0 4 2,017
58.00 2,718 15.0 130 2,147

Device Routing     Invert Outlet Devices

#1 Primary 55.00' 10.0"  Round Culvert X 2.00   L= 10.0'   Ke= 0.500   
Inlet / Outlet Invert= 55.00' / 54.85'   S= 0.0150 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.55 sf   

#2 Secondary 57.90' 20.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  3.30  
3.31  3.32   

Primary OutFlow  Max=2.52 cfs @ 12.08 hrs  HW=56.89'  TW=56.66'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.52 cfs @ 2.31 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=55.00'  TW=54.69'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond PP: Pervious Pavement
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Summary for Pond RG: Rain Garden

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=1)

Inflow Area = 0.753 ac, 19.38% Impervious,  Inflow Depth > 5.91"    for  50 yr event
Inflow = 5.18 cfs @ 12.08 hrs,  Volume= 0.371 af
Outflow = 4.40 cfs @ 12.10 hrs,  Volume= 0.371 af,  Atten= 15%,  Lag= 1.1 min
Primary = 3.45 cfs @ 12.04 hrs,  Volume= 0.320 af
Secondary= 2.66 cfs @ 12.13 hrs,  Volume= 0.051 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 57.34' @ 12.19 hrs   Surf.Area= 793 sf   Storage= 802 cf

Plug-Flow detention time= 3.2 min calculated for 0.371 af (100% of inflow)
Center-of-Mass det. time= 2.5 min ( 804.9 - 802.4 )

Volume Invert Avail.Storage Storage Description

#1 55.20' 811 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet) (sq-ft)

55.20 607 0.0 0 0 607
55.21 607 40.0 2 2 608
56.50 607 40.0 313 316 721
56.51 400 100.0 5 321 928
57.00 607 100.0 245 566 1,138
57.35 800 100.0 245 811 1,334

Device Routing     Invert Outlet Devices

#1 Secondary 56.90' 8.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  2.85  
3.07  3.20  3.32   

#2 Primary 55.20' 10.0"  Round Culvert X 3.00   L= 5.0'   Ke= 0.500   
Inlet / Outlet Invert= 55.20' / 55.15'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.55 sf   

Primary OutFlow  Max=3.52 cfs @ 12.04 hrs  HW=56.54'  TW=56.34'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 3.52 cfs @ 2.15 fps)

Secondary OutFlow  Max=2.66 cfs @ 12.13 hrs  HW=57.25'  TW=57.17'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 2.66 cfs @ 0.96 fps)
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Pond RG: Rain Garden
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Summary for Pond SDP: Stone Det. Pond

Inflow Area = 1.345 ac, 21.36% Impervious,  Inflow Depth > 5.72"    for  50 yr event
Inflow = 7.20 cfs @ 12.10 hrs,  Volume= 0.641 af
Outflow = 4.89 cfs @ 12.20 hrs,  Volume= 0.640 af,  Atten= 32%,  Lag= 6.2 min
Primary = 4.83 cfs @ 12.31 hrs,  Volume= 0.638 af
Secondary= 0.22 cfs @ 12.20 hrs,  Volume= 0.001 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 57.31' @ 12.20 hrs   Surf.Area= 1,347 sf   Storage= 1,489 cf

Plug-Flow detention time= 4.2 min calculated for 0.639 af (100% of inflow)
Center-of-Mass det. time= 3.2 min ( 824.6 - 821.3 )

Volume Invert Avail.Storage Storage Description

#1 54.69' 2,499 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

54.69 1 0.0 0 0
54.70 767 40.0 2 2
56.50 767 40.0 552 554
56.51 767 100.0 8 561
57.00 1,140 100.0 467 1,029
58.00 1,800 100.0 1,470 2,499

Device Routing     Invert Outlet Devices

#1 Primary 54.70' 15.0"  Round Culvert   L= 15.0'   Ke= 0.500   
Inlet / Outlet Invert= 54.70' / 54.50'   S= 0.0133 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

#2 Secondary 57.25' 5.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  3.30  
3.31  3.32   

#3 Device 1 54.70' 14.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=4.83 cfs @ 12.31 hrs  HW=57.17'  TW=56.29'   (Dynamic Tailwater)
1=Culvert  (Passes 4.83 cfs of 5.55 cfs potential flow)

3=Orifice/Grate  (Orifice Controls 4.83 cfs @ 4.52 fps)

Secondary OutFlow  Max=0.21 cfs @ 12.20 hrs  HW=57.31'  TW=56.49'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.21 cfs @ 0.68 fps)
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Pond SDP: Stone Det. Pond
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The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Rockingham County, New Hampshire
Survey Area Data: Version 22, May 29, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Dec 31, 2009—Sep 
9, 2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

799 Urban land-Canton complex, 3 
to 15 percent slopes

3.6 100.0%

Totals for Area of Interest 3.6 100.0%
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Rockingham County, New Hampshire

799—Urban land-Canton complex, 3 to 15 percent slopes

Map Unit Setting
National map unit symbol: 9cq0
Elevation: 0 to 1,000 feet
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 120 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 55 percent
Canton and similar soils: 20 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Canton

Setting
Parent material: Till

Typical profile
H1 - 0 to 5 inches: gravelly fine sandy loam
H2 - 5 to 21 inches: gravelly fine sandy loam
H3 - 21 to 60 inches: loamy sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High 

(2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: A
Ecological site: Well Drained Till Uplands (F144AY034CT)
Hydric soil rating: No

Minor Components

Udorthents
Percent of map unit: 5 percent
Hydric soil rating: No

Map Unit Description: Urban land-Canton complex, 3 to 15 percent slopes---Rockingham 
County, New Hampshire

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/23/2020
Page 1 of 2



Squamscott and scitico
Percent of map unit: 4 percent
Landform: Marine terraces
Hydric soil rating: Yes

Boxford and eldridge
Percent of map unit: 4 percent
Hydric soil rating: No

Chatfield
Percent of map unit: 4 percent
Hydric soil rating: No

Scituate and newfields
Percent of map unit: 4 percent
Hydric soil rating: No

Walpole
Percent of map unit: 4 percent
Landform: Depressions
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: Rockingham County, New Hampshire
Survey Area Data: Version 22, May 29, 2020

Map Unit Description: Urban land-Canton complex, 3 to 15 percent slopes---Rockingham 
County, New Hampshire

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/23/2020
Page 2 of 2
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STORMWATER MANAGEMENT OPERATION AND 

MAINTENANCE  

 

 

Inspection and Maintenance of Facilities and Property 
 

A. Maintenance of Common Facilities or Property 

 

1. Future owners or assigns are responsible for maintenance of all stormwater 

infrastructure associated with the facility and the property. This includes the roof 

drainage system, stone infiltration beds, gravel areas, and the pervious pavement.  

 

 

B. General Inspection and Maintenance Requirements 

 

1. Permanent stormwater and sediment and erosion control facilities to be 

maintained on the site include but are not limited to the following: 

 

a. Roof drainage System 

b. Pervious Pavement 

c. Crushed Stone Infiltration beds 

d. Stone Detention Pond 

e. Rain Garden 

f. Stone Rip Rap 

g. Catch Basins & Culverts 

 

2.   Maintenance of permanent measures shall follow the following schedule: 

 

a. Driveway, Parking lot inspection at the end of every winter, prior to the 

start of the spring rain season.  Sand/debris that has collected off the 

driveway and parking lot should be removed off-site and disposed of 

properly. 

 

b. Annual inspection of the site for erosion, destabilization, settling, and 

sloughing.  Any needed repairs are to be conducted immediately. 

 

c. Annual inspection of site’s vegetation and landscaping. Any areas that are 

bare shall be reseeded and mulched with hay or, if the case is extreme, 

loamed and seeded or sodded to ensure adequate vegetative cover. 

Landscape specimens shall be replaced in-kind, if they are found to be 

dead or dying.  
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d. The following recommendations will help assure that the roof drainage 

system is maintained to preserve its effectiveness: 

 

 i. Initially, prior to a Certificate of Occupancy for the residential 

units, it should be tested by inserting a garden hose into the inlet and 

allowing the water to run at full strength for a minimum of one hour.  The 

water should stay underground within the gravel.  If water comes out of 

the overflow, the system should be further inspected and possibly 

replaced.  This procedure should be performed every year during the 

annual inspection.   

 

 ii. In the spring and fall, visually inspect the area around the system 

and repair any erosion.  Use small stones to stabilize erosion along 

drainage paths.  Re-mulch any void areas by hand as needed.  Also, 

inspect the roof collection and piping and clean and repair as necessary. 

 

 iii. Do not plant deep rooted trees and shrubs within 5’ of the system. 

 

 iv. Keep heavy vehicles from driving or parking over the system.   

 

e.  The following requirements will help assure that the pervious pavement 

system is maintained to preserve its effectiveness: 

 

i. Inspection of site shall occur monthly for the first few months after 

construction.  Then inspections can occur on an annual basis, preferably 

after rain events when clogging can occur and be obvious.  Permeable 

pavement requires minimal maintenance; however maintenance is 

absolutely necessary to ensure a proper working system. 

 

ii.  Asphalt seal coating is absolutely forbidden.  Surface seal coating 

is not reversible. 

 

iii.  Street sweepers with vacuums, water, and brushes can be used to 

restore permeability.  Follow sweeping with high-pressure hosing of the 

surface pores.  Surface should be vacuumed 4 times per year, and at any 

additional times sediment is spilled, eroded, or tracked onto the surface. 

 

iv.  Planted areas adjacent to pervious pavement should be well 

maintained to prevent soil washout onto the pavement.  If any bare spots 

or eroded areas are observed within the planted areas, they should be 

replanted and/or stabilized at once.   
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v.  Immediately clean any soil deposited on pavement.  Superficial 

dirt does not necessarily clog the voids.  However, dirt that is ground in 

repeatedly by tires can lead to clogging.  Therefore, trucks or other heavy 

vehicles should be prevented from tracking or spilling dirt onto the 

pavement.  

 

vi.  Do not allow construction staging, soil/mulch storage, etc. on 

unprotected pavement surface.   

 

vii.  No winter sanding.  Mechanical snow and ice removal preferred.  

 

viii. Deicing is permitted on pervious pavement in the winter. Minimize 

application of salt by reducing the application by 50% over traditional 

pavement. 

 

viii.  Written and verbal communication to the porous pavement’s future 

owner should make clear the  special purpose and special maintenance 

requirements such as those listed here. 

 

f.  The following requirements will help assure that the stone infiltration  

  system and stone detention pond are maintained to preserve their 

effectiveness: 

 

i. Inspected at least twice annually and following any rainfall event  

exceeding 2.5 inches in a 24 hour period. 

 

ii. If system does not drain within 72 hours following a rainfall event,  

then a qualified professional engineer should assess the condition of the 

stone trench to determine measures required to restore infiltration 

function.  Including, but not limited to, removal of accumulated sediments 

or reconstruction of the infiltration trench. 

 

g.  The following requirements will help assure that the rain garden is 

maintained to preserve its effectiveness: 

 

i.  Systems should be inspected at least twice annually, and following 

any rainfall event exceeding 2.5 inches in a 24 hour period, with 

maintenance or rehabilitation conducted as warranted by such inspection. 

 

ii. Pretreatment measures should be inspected at least twice annually, 

and cleaned of accumulated sediment as warranted by inspection, but no 

less than once annually. 

 

iii. Trash and debris should be removed at each inspection. 

 



Ross Engineering 

909 Islington Street                                                                                                 603-433-7560   
Portsmouth, NH 03801                                                                                                  alexross@comcast.net                                      

 

iv. At least once annually, system should be inspected for drawdown 

time. If bioretention system does not drain within 72-hours following a 

rainfall event, then a qualified professional should assess the conditions of 

the facility to determine measures required to restore filtration function or 

infiltration function (as applicable), including but not limited to removal 

of accumulated sediments or reconstruction of the filter media. 

 

v. Vegetation should be inspected at least annually, and maintained in 

healthy conditions, including pruning, removal and replacement of dead or 

diseased vegetation, and removal of invasive species. 

 

h.  The following requirements will help assure that the stone rip rap is 

maintained to preserve its effectiveness: 

 

i.  Inspect the outlet protection annually for damage and deterioration. 

  Repair damages immediately. 

  

 

i.  The following requirements will help assure that the catch basins and 

culverts are maintained to preserve their effectiveness: 

 

i.  Remove leaves and debris from catch basin grates on an as-needed  

  basis. 

 

ii. Catch basin sumps should be cleaned on an annual basis to protect  

  water quality. Catch basin debris shall be disposed of at a solid waste  

  disposal site. 

 

iii. Culverts and drainage pipes should be inspected semi-  

  annually, or more often as needed, for accumulation of debris and   

  structural integrity. Leaves and other debris should be removed from the  

  inlet and outlet to ensure the functionality of drainage structures. Debris  

  shall be disponed of on site where it will not concentrate back at the  

  drainage structures or at a solid waste disposal facility. 

   

 

j. Owners shall provide a report on activities performed throughout the year.  

Report shall include documentation that pavement cleaning is 

accomplished per this document and a certification that the system 

continues to function as designed.  
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Annual Operations and Maintenance Report 

 

 

 

 

 

Activity 

 

Date of 

Inspection 

Who 

Inspected 

Satisfactory: 

Yes, No, N/A 

Maintenance 

Needed 

Implemented date of 

corrective action 

 

Findings of Inspector 

 

 

Parking Lot 

Sweeping 

 

 

 

 

 

      

Parking Lot 

Pervious 

Pavement 

      

Roof Drainage 

System 

 

      

Stone Infiltration 

Trench 

 

 

 

 

 

      

Rain Garden 

 

 

 

 

 

      

Culverts & Catch 

Basins 
      

Stone Detention 

Pond 
      

Stone Rip-rap 

Apron & Stone 

2:1 slope 

protection 
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December 21, 2020 
 
 
Juliet T. H. Walker, Planning Director 
Planning Department 
1 Junkins Avenue, 3rd Floor 
Portsmouth, NH 
 
 
Re: Peer Review No. 2 for Proposed Saratoga Way Condominium 
 Portsmouth Tax Map 212, Lots 112 and 113 
 Altus Project No. 5121 
 
 
Transmitted via email to: Juliet Walker  
 
 
Dear Ms. Walker: 
 
In accordance with Addendum 1 to our drainage review agreement with the City, Altus Engineering, 
Inc. (Altus) has reviewed the following documents prepared by Ross Engineering, LLC (Ross): 
 

• A response letter addressing our comments from Ross, dated December 3, 2020. 
 

• Plan set titled “Site Plan Review, Saratoga Way, Lots 112 & 113, Portsmouth, New 
Hampshire”, prepared by Ross, and dated December 3, 2020. 
 

• A report titled “Plan for Stormwater Management, For Property Located at: Saratoga Way, 
Tax Map 212, Lots 112 & 113, Portsmouth, NH 03801” prepared by Ross, dated December 
3, 2020. 
 

• A document titled “Stormwater Management Operation and Maintenance” prepared by 
Ross. 

 
Altus notes that this review is limited to the drainage design and calculations prepared for the 
proposed development. 
 
This review has been conducted to determine conformance with City of Portsmouth Regulations as 
well as the City’s expectations and good engineering practices.  
 
We are pleased to report that many of the issues identified in our previous review have been 
corrected.  Ross has also significantly changed the design of the site, using an expanded rain 
garden and adding a porous pavement driveway.  These changes are significant enough that many 
of our previous comments are no longer relevant. 
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Due to the changes, this review is being written as an entirely new document and without 
correlation to the items listed in our November 12, 2020 letter.  Our comments are listed below. 
 
PLAN SET 
 
Sheet 2 
 

1. The proposed rip rap apron extends beyond the lot line. The applicant will need to obtain 
permission from the property owner to perform the work. 

2. The engineer should provide the size and depth of the rip rap on the 2:1 slope. 
3. The top of the stone detention pond is 56.50 per the details, and thus the 56 contour should 

be removed. 
4. The top of the berm elevation is called out as 56.16, however, the stormwater calculations 

show that the stormwater elevation in the rain garden reaches 56.29 in the 50-year storm 
event. The berm should be specified as 56.8 or greater for the rain garden providing 6 
inches of freeboard.  This will likely cause a narrowing of the neck connecting the 
raingarden. Hydraulic connection could be maintained via a subsurface culvert. 

Sheet 4 
5. The proposed grading will create a small impoundment area on lot 104-1.  The applicant 

should seek to work with the lot owner to fill and grade the area to prevent ponding. 
6. We believe the second (southwest) 60 contour adjacent to the driveway is in error. The 

contour should be removed. 
Sheet 8 

7. The infiltration trench detail should specify 4 inches minimum of stone underneath the 
perforated pipe. 

8. The stone detention pond detail should include an inspection port to monitor the water level 
inside the practice. 

Sheets 9  
9. The pervious pavement detail needs to be revised to follow the UNH Stormwater Center 

guidelines for porous pavement.  Below the choker course of ¾ inch stone, there should be 
8 inches of filter material (bank run gravel, manufactured sand or modified 304.1 sand) 
followed by 3 inches of pea stone and then the reservoir course of ¾ inch stone.  The inlet 
and outlet pipes should be within the reservoir course.  There appears to be sufficient depth 
to provide for the layers. 

10. The porous pavement detail should include an inspection port to monitor the water level 
inside the practice. 

11. The “open graded” material needs to be specified. See item 8 for preferred material. 
12. Note 8 under Maintenance Specifications for Porous Pavement requires signs for the 

porous pavement area.  This is unnecessary for this application and the note should be 
removed. 

 
STORMWATER MANAGEMENT ANALYSIS 
Post-development Analysis 
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13. Sub-catchments 6S and 7S are routed to the porous pavement.  Recommended practice is 
to increase the Tc for sub-catchments routed to porous pavement to reflect the time needed 
for the stormwater to pass through the multiple layers of the practice.  A Tc of 150 to 200 
minutes would seem reasonable here. 

14. The pipe connected to pond CB B is modeled with zero slope.  Adjust the invert at the 
culvert end to match the design plans. 

15. The storage for pond PP (porous pavement) does not appear to reflect the assumed 40% 
voids. 

16. The subsurface storage for pond RG (rain garden) does not appear to reflect the assumed 
40% voids. 

17. The outlet culverts for the porous pavement, rain garden and stone detention pond have an 
solid end cap with 24 half-inch holes drilled in them.  The analysis should include a device 
modeled as 24 half inch diameter vertical orifices or an equivalent circular orifice restricting 
flow to the pipes to reflect the design details. 
 

STORMWATER MANAGEMENT OPERATION AND MAINTENANCE MANUAL 
18. The document should include required inspection and maintenance recommendations for: 

a. The rain garden. 
b. The stone detention pond. 
c. The catch basins and culverts. 
d. The rip rap apron and slope protection. 

Altus concludes that while this plan represents progress, there remain some issues and details that 
need to be addressed.  Addressing some of our concerns may drive some minor changes to the 
design which will require further review. 
 
We look forward to working with the applicant to resolve the issues and to be able to make a full 
recommendation to the City. 
 
Respectfully,  
Altus Engineering, Inc. 
 

 
Dennis M. Moulton, PE 
Project Engineer 
 
 
DMM/5121 Review Letter No. 2 letterhead.docx 
 
Ecopy:  Eric Weinrieb, Altus 
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January 14, 2021 
 
Juliet T. H. Walker, Planning Director 
Planning Department 
1 Junkins Avenue, 3rd Floor 
Portsmouth, NH  03801 
 
Re: Peer Review No. 3 for Proposed Saratoga Way Condominium 
 Portsmouth Tax Map 212, Lots 112 and 113 

Altus Project No. 5121 
 
Transmitted via email to: Juliet Walker  
 
Dear Ms. Walker: 
 
At the City’s request, Altus has reviewed the following documents from Ross Engineering, LLC (Ross).   
 

• A response letter addressing our December 21, 2020 comments from Ross, dated January 7, 2021. 

• Plan set titled “Site Plan Review, Saratoga Way, Lots 112 & 113, Portsmouth, New Hampshire”, 
prepared by Ross, and dated January 7, 2020. 

• A report titled “Plan for Stormwater Management, For Property Located at: Saratoga Way, Tax Map 
212, Lots 112 & 113, Portsmouth, NH 03801” prepared by Ross, dated January 7, 2021. 

• A document titled “Stormwater Management Operation and Maintenance” prepared by Ross. 
 
The purpose of our review is to confirm that the issues identified in our December 21, 2021 review letter have 
been addressed.  Altus notes that this review is limited to the drainage design and calculations prepared for 
the proposed development. 
 
We are pleased to report that the issues identified in our previous review have been corrected.   
 
Altus is satisfied that the design meets the City’s requirements and exhibits good engineering practice. 
 
We recommend that the City accept the plans and calculations as complete. 
 
Respectfully,  
Altus Engineering, Inc. 
 

 
Dennis M. Moulton, PE 
Project Engineer 
 
DMM/5121 Review Letter No. 3 letterhead.docx 
 
Ecopy:  Eric Weinrieb, Altus 
  Alex Ross, Ross Engineering, LLC 
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